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Environmental Fate and Effects Division (7507P)
Office of Pesticide Programs

TO: Joanne Miller, Review Manager
James Stone, Risk Manager Reviewer
Dan Kenny, Branch Chief
Herbicide Branch
Registration Division (7505P)
Office of Pesticide Programs

The Environmental Fate and Effects Division (EFED) has completed the baseline ecological
risk assessment for the proposed registration of fluazifop-p-butyl (PC Code 122809) for new
uses on peanuts and dry beans and amended uses for soybeans (PC Code 027902). The risk
assessment considers the use of fluazifop-p-butyl as proposed on the Fusilade®DX Herbicide
label (EPA Reg No. 100-1070) submitted by Syngenta Crop Protection, Inc. Fluazifop'rp-butyl
is proposed for use as an herbicide to control perennial and annual grass weeds. Conclusions

regarding the environmental fate, ecological effects, and ecological risks associated with the
proposed uses can be found in the executive summary of the attached document.

Key Uncertainties and Data Gaps

Tables 1 and 2 list all the available environmental fate studies submitted to fulfill data
requirements under 40 CFR Part 158 for terrestrial outdoor uses. A complete list of submitted
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ecological effects data may be found in Appendix C. The environmental fate and toxicology
data requirements are not adequately fulfilled for the proposed uses.

The following environmental fate data are requested:

» A hydrolysis study (Guideline Number, abbreviated GN, 835.2120) examining the ratio of
enantiomers or enantiomer excess in water is needed for fluazifop-p-butyl and fluazifop-p-
acid to determine whether fluazifop-p-butyl or fluazifop- -p- -acid undergo enantiomerization
in water as seen for some compounds such as pyrethroids. 2

o Acrobic soil metabolism study (GN 835.4100) with fluazifop-p-butyl that identifies the ratio
of enantiomers of fluazifop-butyl and fluazifop-acid in an American soil

» Analytical chemistry methods capable of identifying and quantifying each separate
enantiomer and fluazifop-butyl and fluazifop-acid in soil, water, and tissue.’

Additionally, the following studies are standard data requirements for terrestrial outdoor uses
that have not been fulfilled for the proposed uses. Previously, there was a determination that
data would not be needed for fluazifop-p-butyl because of the short laboratory half-lives for the
compound. However, terrestrial field dissipation studies do indicate that fluazifop-butyl may be
present for days to weeks and therefore, a full data set is needed for fluazifop-p-butyl. -

o Photodegradation in Water (GN 835-2240) for fluazifop-p-acid

» Leaching and adsorption/desorption (GN 835.1230 or 835.1240) for fluazifop- p-butyl and
fluazifop-p-acid in U.S. soils

» Terrestrial Field Dissipation Study (GN 835.6100) examining degradation of all major
degradates and that includes an acceptable storage stability study and analytical method
validation

» Validation of analytical methods used in field studies

» Storage stability studies to support terrestrial field dissipation studies

All degradation and analytical method studies should state the enantiomeric purity of the
chemical used in testing and the enantiomer ratios in the residue characterizations.

Finally, if future environmental toxicology data on 2-hydroxy—S-tz‘iﬂuoromethylpyridiﬁe
{degradate X} indicate that it is a risk concern; environmental fate data may be needed.

' Lee, P.W. 1989, Hydrolysis of [Chlorophenyl-14C} DPX-GB800 i buffer solutions of pH 5, 7, and §.-
Unpublished study submitted by E.L du Pont de Nemours and Co., Inc., Wilmington, DE. Laboratory Prcgect D
AMR-1185-88. MRID 4099%303.

2Qin, S, and 1. Gan. 2007. Abiotic enantiomerization of permethrin and cypermethrin: effects of orgamc solvents.
J. Agric. Food Chem. 55; 5734-5739,

3 EFED Interim Policy for Stereoisomeric Pesticides (available at

http:/rwww.epa.govioppefed l/ecorisk ders/steregisomer policy.htm) states, “...Analytical chemistry methods
capable of identifying and quantifyving each separate enantiomer and chiral transformation products in scil, water,
and fish tissue are needed.” ' :




Table 1. Summary of fate data requirements for flunazifop-p-butyl and fluazifop-p-acid.

40 CFR § 158 MRID
Guideline Study Description Requirel:nents: Number Classification Are more data needed for this risk
Number Terrestrial - assessment?
. {chemical)
Outdoor Use
Depradation Studies — Laboratory
835.2120 Hydrolysis Required 41598001 Acceptable Yes, the ratic of enantiomers in water for
(butyl) butyl and acid are needed. Hydrolysis data for
the racemic mixture (MRID §7529) indicate
46190601 Acceptable hydrolysis rate of pure enantiomer is 2x the
{acid) tate for the racemic mixture.
835.2249 Photodegradation in water | Required 42543202 Unacceptable Pending, data is available for racemic mixture
{butyl)
Yes for acid
833.2410 Photodegradation on soil Required 41598002 Acceptable No for butyl
{buty}) Yes for acid
835.2370 Photodegradation in air Conditionally No data Not applicable No due to low vapor pressure
required
Metabolism Studies — Laboratory
8354100 Aerobic soil Required 162455 Not classified in DER Yes for butyl
(butyl)
46190602 Supplemental due to no No for acid because data is available for the
(acid) material balance and racemic mixture.
transformation products not :
addressed
835.4200 Anaerobic soil Required No data Net applicable No, data is available for racemic mixture
835.4300 Aercbic aquatic Required 46190605 Acceptable No
(acid)
835.4400 Anaerobic aguatic Required No data Not applicable No, uscd data for anaerobic flooded soil in
absence of dara for aquatic environment.
Mobility Studies
8351236 Leaching and 1 Required __ _ | 46190603 Supplementat due to_ Yes for buty! and acid
835.1240 adsorption/desorption {acid) insufficient mass balance

and no soil with <%
organic matter. All soils
were foreign soils.




Table 1. Summary of fate data requirements for fluazifop-p-butyl and flnazifop-p-acid.

40 CFR § 158

Guideline Study Description Requirex.nentg: ?ﬁ?ﬂ Classification Are more data needed for this risk
Number Terrestrial (chemic al)l assessment?
Outdoor Use
46190604 Unacceptable due to heat
(butyl) sterilized soils
835.1410 Volatility — laboratory Conditionally Neo data Not applicable No due to low vapor pressure
Reqguired
8358100 Volatility -- Field Conditionally Ne data Not applicable No due to low vapor pressure
required
Dissipation Studies - Field :
835.6100 Terrestrial Required No data Not applicable Yes, a field dissipations study is needed that
evaluates major degradates including
deypradate X, which made up as much as 37%
of applied equivalents in the acrobic aquatic
metabolism study (MRID 46190605}
835.6200 Adquatic (sediment) Conditionally No data Not applicable No
required
835.6300 Forestry Not required No data Not applicable No, forestry uses were not requested
835.6400 Combination and tank Conditionally No data Not applicable No
mixes required
Ground Water Monitoring
835.7100 Ground water monitoring | Conditionally No data Not applicable No
required
Other :
Analytical chemistry No data Not applicable Yes, methods to detect fluazifop-butyl,
methods capable of fluazifop-acid and other major degradates in
identifying and water arc necded to support water monitoring
quantifying cach separate studies™
enantiomer in water
Analytical chemistry No data Not applicable Yes, methods to detect fluazifop-butyl,
methods capable of fluazifop-acid and other major degradates in
identifying and soil are needed to support monitoring studies’
quantifving each separate
enantiomer in soil
Analytical chemistry No data Not applicable Yes - methods to detect fluazifop-butyl,




Table 1. Summary of fate data requirements for fluazifop-p-butyl and fluazifop-p-acid.

40 CFR § 158
Gauideline o Requirements: MRID , . Are more data needed for this risk
Number Study Description T erial ) Numiber Classification assessrment?
errestria c ool ?
{chemical)

Outdoor Use
methods capable of fluazifop-acid and other major degradates in
identifying and tissue are required by the Sterecisomer
quantifying each separate Interim Guidance®
enantiomer in fish tissue
Validation of Analytical Required for No data Not appiicable Yes
Method and Independent validation of
laboratory validation of field studies,
parent and significant e.g., water and
metabolites for soil and soit
water
Storage stability of Required No data Not applicable Yes, to support terrestrial field dissipation
residues in frozen seil studies
samples
Bioconcentration in fish Conditionally No data Not applicable No, data is available for racemic mixture

Required '
Spray droplet size Required. Data | No data Net applicable No - Syngenta Crop Protection, Inc. is a
spectrum (201-1) are available. member of the Spray Drift Task Porce®
Spray drift field May be satisfied
deposition (202-1) through

membership in

the Spray Drift

Task Force

-

Buty! refers to the parent compound, fiuazifop-p-butyl, and acid refers to the acid degradate, fluazifop-p-acid.

EFED Interim Policy for Stereoisomeric Pesticides {available at hitp://www.epa. gov/oppefedl/ecorisk ders/stercoisomer policy.htm} states, ©...an aercbic
soil metabolism study (GLN 162-1/835.3300) is required as part of the minimal data set for enantiomeric enriched mixtures.”

EFED Interim Policy for Sterevisomeric Pesticides {available at http:/fwww.epa govioppefedl/ecorisk ders/stereoisomer policy.htm) states, “...Analytical
chemislry methods capable of identifying and quantifying each separate enantiomer and chiral {ransformation products in soil, water, and fish tissue are
needed.”

A high-performance liquid chromatography (HPLC) method was submitted to detect fluazifop-acid in water in connection with a ground water monitoring

- wteedy but it has not been independently evaluated and did not examine the enantiomers present (MRID 40439402),

List of Spray Drift Task Force Members available at http://www.agdriff. com/Text%20papes/members htm {accessed March 28, 2008).



Table 2. Summary of fate data requirements for fluazifop-butyl and fluazifop-acid.

A0 CFR § 158

Cuijdeline B Requirements: MRID __ . Arc more data needed for
Number Study Description ’I(‘]erregtria] Number Classification this risk assessment?
Outdoor Use
Degradation Studies — Laboratory
835.2120 Hydrolysis Requircd 87529 Not classilied No, data is available for
' fluazifop-p-butyl.
835.2240 Photodegradation in Required 93788 Not classified Pending formal classification
water of MRID 03788
835.2410 Photodegradation in soil | Required 93789 Not classilied No, data is available for
fluazifop-p-butyl
835.2370 Photodegradation in air | Conditionally No, due Lo low vapor pressure
required
Mctaholism Siudics — Laboratory
8354100 Aerobic soil Required 87492 Not classified No
87493, Supplemental due to insufficient
02067032, time points to characterize
92067033 parent and all foreign soils
835.4200 Anaerobic soil Required 87493, Supplemental due to insufficient | No
02067032, time points to characterize
82067033 parcnt and all foreign soils
835.4300 Aerobic aguatic Required No data No data No, data is available for
' fluazifop-p-acid.
835.4400 Anaerobic aquatic Required 87493, Supplemental due to insufficient | No
92067032 lime points to characterize
parent and all foreign soils
Mobility Studies
835.1230 Leaching and Required 93794 Not classified but soil was No, [luazifop-butyl is no
835.1240 adsorplion/desorption autoclaved and study would be longer registered for use.
unacceplable
41900604 Acceptable for fluazifop-acid
and degradate X
835.1410 Volatility — laboratory Conditionally No data Not applicable No, due to low vapor pressure
Required ]
8358100 Volatility Ticld Conditionally No dala Not applicable No, due to low vapor pressure

reguired




Guideline
Number

Study Description

40 CFR § 158
Reguirements:
Terrestrial
Qutdoor Use

MRID
Number

Classification

Are morc data needed for
this risk assessment?

Dissipation Stud

ies - Field

835.6100

Terrestrial

Required

41598003

41598004

87495 &
92067034

41900605

41900606

Supplemental; does not
comptetely fulfill guideline
requirements because of
rototitling of soi

Supplemental; does not
completely fulfill guideline
requirements because major
degradates were not menitored
and the freezer storage stability
study was not adequate

Supplemental; does not
completely fulfill guideline
requirements because of
inadequate sampling intervals,
application rate not confirmed,
and analytical methods were not
provided

Supplemental; does not
completely fulfill guideline
requirements because of
rototilling of soil

Unacceptable due to data not
corresponding to aerobic
metabolism study on degradate
amounts

No, fluazifop-butyl is no
longer registered for use.

835.6200

Aquatic (sediment}

Conditionally
required

No data

Not applicable

No, fluazifop-butyt is no
longer registered for-use: -

835.6300

Forestry

Nat required

No data

Not applicable

No, fluazifop-butyl is no
longer registered for use.

£35.6400

Combination and tank
mixes

Conditionally
required

No data

Not applicable

No, fluazifop-butyl is no
longer registered for use.




40 CFR § 158

Guideline . Requirements:; MRID . . Are more data needed for
Number Study Description '[(‘lerresgrial Number Classification this risk assessment?
Qutdeor Use
Ground Water Monitoring
835.7100 Ground water Conditionally 40439401 Unacceptable due to nontargeted | No, fluazifop-butyl is no
monitoring required monitoring longer registered {or use.
Other
Validation of Analytical | Required for 40439402 'This method has not been No, fluazifop-butyl is no
Method and validation of field validated longer registered for use.
Independent lzboratory | studies, e.g., water
validation of parent and | and soil
significant metabolites
Storage stability of Required 41598004 Not classified - A storage No, fluazifop-buty! is no
residues in frozen soil stability sindy for fluazifop-butyl | longer registered for use
samples for 1.25 months was completed
i connection with a terrestrial
field dissipation study
40439401 Not classified - Storage stability
study supporting ground water
monitoring study
835.1730 Bioconcentration in fish | Conditionally 093796 & Supplemental due to 45% of No, the study showed minimal
Required 82067035 degradate in viscera not bioconcentration of total
characterized. radioactivity which provides a
conservative estimate of
93795 Not classified bioconcentration of fluazifop-
p-buty! and fluazifop-p-acid.
Spray droplet size Required. Data are { No data Not applicable No, Syngenta Crop
speetrum (201-1) available. May be Protection, Inc. is a member of
Spray drift field satisfied through the Spray Drift Task Force’
deposition (202-1) membership in the
Spray Drift Task
Force

1 List of Spray Drift Task Force Members available at hitp://www.agdrift com/Text%20pages/members.htrn (accessed March 28, 2008)




Unfulfilled effects data requirements are listed in Table 3 and Table 4:

There are no chronic toxicity data available for the Agency to assess chronic risk of
ﬂuazifop p-butyl to estuarine/ marine fish. However, an acute-to-chronic toxicity ratio
(ACR) was developed from existing freshwater fish data and used to extrapolate a
chronic toxicity values for this taxa.

No toxicity data have been submitted regarding the toxicity of fluazifop-p-butyl to
terrestrial or aquatic plants. Risks to monocot plants are presumed due to the fact that
fluazifop-p-butyl is a selective herbicide intended to control monocot plants, Risks to
dicot aquatic plants are presumed to be minimal due to the fact that it is used routinely on
dicot plant crops and no incidents of damage to these species have been reported. Risks
to aquatic nonvascular and vascular plants and lichens are presumed in the absence of
data.

There are no data to evaluate the toxicity of degradate X for any plant or animeﬂ. In fate
studies, degradate X made up to 37% of applied equivalents. If the toxicity of degradate
X is presumed to be as toxic as the parent compound, increased risks to estuarine/marine

invertebrates and and freshwater mollusks are expected. It is also possible that the
endangered acute LOC for freshwater fish would be exceeded and acute risks to listed
estuarine marine invertebrates will be greater for the proposed uses. -

Table 3. Ecological Effects Data Requirements for Fluazifop-p-butyl

Guideline No, Study Deseription Species
850.4100 or  |Seedling Emergence {Tier I or Tier|Momnocots: 4 species of at least two families, one species of
850.4225 I1, as appropriate*) ~ Formulation |which is corn (Zea mays)
Dicots: Six species of at least four families, one spemes of
which is soybean {Glycine max) and & second w}nch 18 a root
crop :
8504150 or [Vegetative Vigor (Tier I or Tier II, |[Monocots: (4 species of at least two families, one species of
8504250 as appropriate*) — Formulation which is com (Zea mays)
Dicots: Six species of at least four families, one spemes of
which is soybean (Glycine max) and a second which is a root
crop ﬁ
830.4100 or  jSeedling Emergence (Tier I or TieriMonocots: 4 species of at least two families, one 5pec1es of
850.4225 I1, as appropriate*) — Formulation [which is corn (Zeg mays)
Dicots: Six species of at least four families, one specles of
which is soybean (GHcine max) and a second which is a root
crop 3
850.4400 Aquatic Plant Test using Lemna  (Lemna gibba or Leman minor {(duckweed)

spp. (Tier ] or Tier II as

appropriate®) — Formulation

* Acute toxicity endpoint vatue + Chronic toxicity endpoint vatue



Guideline No. Study Description Species
850.5400 Algal Toxicity Test {Tier | or Tier |Pseudokirchneriella subcapitata {(freshwater green alga);
11 as appropriate™®) Navicula pelliculosa (freshwater diatom); and Skeleronema
(Tier ) — Formulation costatum (marine diatom); Anabaena flos-aguae (freshwater
cvanobacterium)

*A Tier II test {a definitive NOAEC and an IC;; for terrestrial plants or ICsy for aguatic plants) is appropnate unless
at the highest application rate no effect will occur (i.e., Tier I — limit test)

Table 4. Ecological Effects Data Requirements for Degredate-X.

Gu;}:hne Data Requirement Species
850.1035 Estuarine/Marine Invertebrate Americamysis bahia (mysid shrimp)
Acute Toxicity Test (Shrimp) :
850.1055 Bivalve Acute Toxicity Test Crassostrea gigas (Pacific Oyster), which was the most
(Embryo-Larval) sensitive estuarine/marine invertebrate test and test specles with
the parent
830.1075 Freshwater Fish Acute Toxicity | Cold water species: Oncorhynchus mykiss (Ra.'inb{)\i'ur Trout)
T
est Warm water species; Lepomis macrochirus (Bluegﬁl Sunfish) or
Pimephales promelas (Fathead minnow)
850.1300 Freshwater Aquatic Invertebrate | Daphnia magna (water flea)
Life-Cycle Toxicity Test
850.1350 Marine Invertebrate Life-Cycle  jAmericamysis bahia {mysid shrimp)
Toxicity Test
8B50.4150 or | Vegetative Vigor (Tier I or Tier II | Monocots: {4 species of at least two families, one spec1es of
850.4250 as appropriate*®) which is com {Zeq mays)
Dicots: Six species of at least four families, one spemea of
which is soybean {(Glycine max) and a second wlnch is a root
Crop
8504100 or |Seedling Emergence (Tier I or Tier|Monocots: 4 species of at least two families, one species of
8504225 II, as appropriate*) which is corn {Zea mays) _
Dicots: Six species of at least four families, one species of which
is soybean {Glycine max) and a second which is a root crop
850.4400 Aquatic Plant Test using Lemna  |Lemna gibba or Leman minor (duckweed)
spp. (Tier I or Tier II as
appropriate*) — Formulation : .
850.5400 Algal Toxicity Test (Tier [ or Tier |Pseudokirchneriella subcapitata {freshwater green alga);
11 as appropriate*} Navicula pellicidosa {freshwater diatom); and Skeletonema
{Tier [} - Formulation costatum (marine diatom); Anahaena flos-aquae (freshwater
cyanobacterinm}

*A Tier I test (a definitive NOAEC and an IC,; for terrestrial plants or ICs, for aquatic plants) is approprlate unless
at 40 percent of the highest application rate of the parent no effect will oceur (e, Tier I — limit test)

Labeling Recommendations
Based on the proposed uses, environmental fate and transport characteristics, and environmental

toxicity endpoints for fluazifop-p-buty! and fluazifop-p acid, the following label advisories are
recommended.

10
10



General Terrestrial Qutdoor Uses

For terrestrial uses: Do not apply directly to water, or to areas where surface water is present or
to intertidal areas below the mean high water mark. Do not contaminate water when disposing
of equipment washwater or rinsate.

Ground Water Advisory

Fluazifop-p-butyl is known to leach through soil into ground water under certain conditions as a
result of label use. This chemical may leach into ground water if used in areas where soils are
permeable, particularly where the water table is shallow

Surface Water Advisory

This product may impact surface water quality due fo runoff of rain water. This is especially
true for poorly draining soils and soils with shallow ground water. This product is classified as
having high potential for reaching surface water via runoff for several days to months or more
after application. A level, well-maintained vegetative buffer strip between areas to which this
product is applied and surface water features such as ponds, streams, and springs will reduce
the potential loading of fluazifop-p-butyl from runoff water and sediment. Runoff of this product
will be reduced by avoiding applications when rainfall is forecasted to occur.

Environmental Hazards

This product is toxic fo fish, other aquatic animals and may be toxic to aquatic plants. Do not
apply directly to water, to areas where surface water is present, to intertidal areas below the
mear kigh water mark or to areas where runcoff into water bodies is expected. Do not
contaminate water when disposing of equipment washwaters. Do not apply when weather
conditions favor drifi from target areas.

This product is toxic to grasses and other monocot plants. Minimize exposure to non target
plants and do not apply when weather conditions favor drift from target areas.
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1.0 Executive Summary

Syngenta Crop Protection, Inc. is seeking regisiration of fluazifop-p-butyl ((butyl (8)-2-{4-[5-
(trifluoromethyl)-2-pyridyloxy|phenoxy}propionate; PC Code 122809; CAS Number 79241-46-
6), and its end-use product Fusilade®DX (EPA Registration Number 100-1070; 24.5 % active
ingredient (a.i.), flowable) for new uses on dry beans, peanuts, and pre and post-bloom uses on
soybeans. This assessment addresses potential risk to plants and animals from the proposed new
uses. Fluazifop-p-butyl is already registered for agricultural, commercial, and residential uses.
It may be applied as a ground spray, aerial spray, and in irrigation systems. The proposed uses
for dry beans and peanuts allow for a maximum single application of 0.38 Ibs active ingredient
per acre {a.i./A) and a maximum seasonal application rate of 0.75 Ibs a.i./A. The minimum
application interval is 14 days. For soybeans, the proposed application rates allow for a
maximum single application rate of 0.38 1bs a.i/A prebloom and 0.09 Ibs a.i./A between bloom
to post-bloom (R1 growth stage or later) and a maximum seasonal application rate 0.47 1bs
a.i/A. Soybeans may not be harvested for 60 days following the last application and cannot be
grazed or harvested for forage or hay.

1.1 Nature of Chemical Stressor

A few different compounds are associated with the common name, fluazifop-butyl. Fluazifop-
butyl (PC Code 122805) is the racemic mixture {e.g., consists of equal amounts of the R and S
enantiomers) of butyl-2-{4-[5-(trifluoromethyl)-2-pyridyloxy]phenoxy)} propionate. Fluazifop-p-
butyl (PC Code 122809) is the R enantiomer and is more herbicidally active than the S
enantiomer (Tu et al. 2001). Both primarily degrade, via microbial mediated hydrolysis, in moist
soil and sediments to fluazifop-acid which can also exist in the R or S form (MRID 162455,
87493, 92067033, 87492, 92067032, 46190602, 46190605).

Fluazifop-p-butyl is a selective post-emergent systemic aryloxyphenoxypropionic herbicide used
to control perennial and annual grass weeds (Wood 2007). In general, it has little effect on
broad-leaved plants (dicots) (Ware and Whitacre 2004). It is rapidly absorbed through leaf
surfaces and hydrolyzes in the plant to fluazifop-acid, and then it is transported in phloem and
accumnlates in the meristems (Tu ef «l. 2001). The mode of action is via inhibition of CoA
carboxylase, resulting in decreased lipid synthesis, especially at sites of active growth (Tu et al.
2001).

1.2 Potential Risks to Non-target Organisms

Risks were calculated for the application rates represented by the proposed label. The results of
this assessment suggest that the proposed applications of fluazifop-p-butyl will result in direct

~ risks to listed (threatened and endangered) and non-listed estuarine/marine invertebrates. The
chronic risk to mammals exceeds the Agency’s level of concern (LOC) for all scenarios and for
birds in the proposed soybean application scenario. There are no explicit data regarding the
toxicity of fluazifop-p-butyl to terresirial plants. However, fluazifop-p-butyl at the proposed
application rates is likely to pose risks to non-target terrestrial and aquatic monocot plants given
that fluazifop-p-butyl is registered to control monocot plant species and that there are three
reported incidents in EFED’s Ecological Incident Information System (EIIS) database where
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crop damage was reported on comn, which is a monocot species. Although there are no
acceptable data to assess the possible risks of fluazifop-p-butyl to dicot species, risks are
presumed to be minimal due to the fact that fluazifop-p-butyl is an herbicide with a mode of
action specific to monocot plants and is routinely applied to a variety of dicot plant crops at
similar application rates and there are no reported incidents of damage to dicot plant species in
the EIIS database for registered uses. There are no restrictions or advisories for dicot plant
application on the current label for fluazifop-p-butyl. However, risks are presumed for aquatic
plants, algae and lichens due to the lack of toxicity data for these species. :

Risks to Terrestrial Species -

No acute risks are expected for mammals or birds or terrestrial-phase amphibians and reptlles
from the proposed new uses of fluazifop-p-butyl. Acute risk guotients did not exceed the
Agency’s acute endangered LOC for terrestrial invertebrates, mammals or birds for any of the
proposed uses of fluazifop-p-butyl. However, the chronic mammalian RQ values exceed the
Agency’s LOC for all proposed uses except for mammals feeding only on fruits, pods, large
insects or seeds.

Except for one algal test, there are no acceptable data regarding the toxicity of fluazifop-p-butyl
to aquatic or terrestrial plants. Regarding terrestrial plants given that fluazifop-p-butyl is an
herbicide with a mode of action specific to monocot plants and that it is registered for use on
many dicot plant crops without any verified incidents resulting from registered uses reported in
the EIIS database, it is reasonable to assume that risks to terrestrial dicot plants is minimal.
There are no advisories or restrictions for use of fluazifop-p-butyl listed on current approved
labels. However, risks to aquatic and terrestrial monocot plants are presumed due to the fact that
fluazifop-p-butyl is a selective herbicide intended to control monocot plants. Risks to listed
aquatic vascular plants, algae and lichens are presumed in the absence of data.

+ The Agency’s acute endangered LOC was not exceeded for listed terrestrial mvertebrates
avian or mammalian species.

e The Agency’s LOC is exceeded for chronic risks to non-listed and listed mammals for all
proposed applications.

e Risks to non-listed and listed monocot terrestrial and semi-aquatic plants, ferns cycads,
lichens are presumed in the absence of data. -

Risks to aquatic species -

There are no data to evaluate the toxicity of degradate X for any plant or animal. In fate studies,
degradate X made up to 37% of applied equivalents. If the toxicity of degradate X is presumed
to be as toxic as the parent compound, increased risks to estuaring/marine invertebrates and
freshwater mollusks are expected. It is also possible that the acute and chroniec LOC’s for
freshwater fish will be exceeded and that the endangered LOC will be exceeded even more for
estuarine marine invertebrates for the proposed uses.

The results of this assessment suggest that the proposed applications of fluazifop-p-butyl will
result in direct risks to federally listed estuarine/marine invertebrates and freshwater mollusks
and potentially non-crustacean invertebrate taxa and acute risks to non-listed species. There are
no acceptable data to determine chronic risks to estuarine/marine fish. However, an Acute to



Chronic (ACR) ratio method was employed to derive chronic vakues for this taxa. The chronic
LOC was not exceeded for any scenario. Risks to aquatic plants are presumed due to the fact
that fluazifop-p-butyl is a plant toxicant.

e The acute estuarine/marine invertebrate RQ values and freshwater mollusk RQ values
exceed the Agency’s LOC for listed species for all proposed applications except the WA
dry bean scenarios and the acute restricted LOC for non-listed species.

Chronic RQ values for fish and invertebrates do not exceed for any scenario.

e Risks to listed and non-listed aquatic monocot plants are presumed in the absence of data
and because fluazifop-p-butyl is a selective herbicide intended to control monocot plants.

* Risks to vascular and non-vascular aquatic plants are presumed in the absence of data.

Table 1-1. Potential Risks to Nonlisted and Listed Species Associated with Direct or
Indirect Effects from the Proposed Application of Fluazifop-p-butyl on Peanuts, Dry Beans
and Soybeans'

Taxonomic Direct Effects Indirect Effects to Listed Species
Effects Endpoint . . . Indirect Effects Due
Grou .
P Non-listed Listed Potentiat to Direct Effect to:?
Yes, presumed as it is a plant toxicant
Aquatic plants | No data available and there is 1o toxicity dgta supporting Yes Terrestrlz'tl and semi-
levels reaching the aquatic system arc aquz*hc plants
below levels of concern ;
No, Fluazifop-p-buiyl is routinely applied :
Dicot semi- to a variety of dicot plant crops at similar !
aquatic and . application rates and there are no Monocpt terrestrial
terrestrial No data available reported incidents of damage to dicot Yes plants|, mammals
plants plant species in the EIIS database for '
registered uses.
Monocot Yes, fluazifop-p-butyl is registered to :
semi-aquatic . control menocot plant species and there ' .
and terrestrial No data available are reported incidents showing crop Yes M:émmalh
plants damage io com, a monocol species
Algae, aquatic plants,
Freshwater Acute:A mortalltyf Acute: No Acute: No terrestf'lal and semi-
fish and Chronic: early-life Chronic:No Chronic: No Yes aquatic plants, and
amphibians stage NOAEC ) ’ aquatic freshwater
invertebrates
. i
Freshwater A:cute._ I?Dljtallty Acute: Yes Acute: Yes Monocot terrestrial
. Chronic: life cycle . . Yes ;
invertebrates NOAEC Chronic: No Chronic: No and aquatic plants
Acute: mortality Monocot terrestrial
Estuarine/ Chronic: Acute: No Acute: No Yes and aquatic plants,
Marine fish  |Extrapolated early |Chronic: No Chronic: No estuarine/marine
life stage NOAEC invertebrates
Acute: moriality*
Eslu'an ne/ Chronic: No data, Acute: Yes Acute: Yes Maonocot terrestrial
Marine used ACR from | e No Chronic: No Yos | plants, aquatic plants
Invertebrates freshwater ) ' ’
invericbraies
8
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Taxonomic | peo oo Direct Effects Indirect Effects to Listed Species
iffects Endpoin . . . Indirect Effects Due
Group Non-listed Listed Potentiat to Direct Effect to:2
Acute oral dose: Terresirial plants,
M s _ mortality Acute: No Acute: No Yes freshwater and
Chronic: mortality |Chronic: Yes Chronic: Yes estuaring/marine
and reproduction organisms
Acute oral dose: Terrestrial plants,
Birds mortality Acute: No Acute: No Yes mammals, freshwater
Chronic: mortality |Chronic: Yes**  |Chronic: Yes** and estuarine/marine
and reproduction organisms
Li:i:iﬁws A(’::grf;?:;m' Acute: No Acute: No Yes Terresirial plants

*For mollusks embryo/larval survival and normmal shell development.

**Where diet is composed primarily of short grass.

! Abbreviations: ACR = acute to chronic ratio; LOAEC™ lowest observed effects concentration

2 Direct effects to specics may result in indirect effects to other species by changing availability of prey, habitat, and
other factors trportant to survival and reproduction.

1.3 Conclusions —~ Exposure Characterization
Fluazifop-p-butyl

The new proposed usc of fluazifop-p-butyl may result in drift onto plants, soil, or watdr adjacent
to a treated field. In most use scenarios, fluazifop-p-butyl will undergo aerobic degraqation to
fluazifop-acid within hours to <2 days, especially in moist soils and aerobic aquatic systems
(MRID 87493, 92067033, 87492,162455, 46190605; Smith 1987). However, fluazifop-butyl is
more stable under drier conditions with half-lives measured as high as 17 days (Negre|et al.
1988; Smith 1987). Abiotic degradation of fluazifop-butyl was slower than biotic degradation.
Hydrolysis rates for fluazifop-butyl and fluazifop-p-butyl decreased with pH and ranged from
0.2 to 2.5 days at pH 9, 78 days to stable at pH 7, and both were stable at pH 4 and 5 (Table 3-1).
Fluazifop-butyl was shown to be stable to photolysis in water and soil (MRID 93788, 93789).
Terrestrial field dissipation studies indicate that fluazifop-butyl and fluazifop-p-butyl have the
potential to remain in soil for days to wecks. Contrary to the laboratory studies that showed
degradation of fluazifop-butyl within hours to days, when fluazifop-butyl is applied in the field it
could take more than 4 weeks for most of the pesticide to dissipate.

No acceptable studies on sorption of fluazifop-p-butyl and fluazifop-butyl have been submitted.
Based on the log octanol-water partition coefficient (Kow) of > 3.3, terrestrial field dissipations
studies, and laboratory degradation studies it is not expected to be highly mobile and move into
ground water or surface water (MRID 47272601; 41598004); howcever, this cannot be ruled at as
it has been detected in ground water and surface water at low concentrations, see Section 3.2.1.4
on monitoring. The detections in ground water and surface water in monitoring studies suggest
that (a) the surrogate indicators are not adequate to predict fluazifop-butyl mobility and/or (b)
under certain conditions, fluazifop-butyl may be more persistent and mobile than predicted from
laboratory studies. This is also supported by the results seen in the terrestrial field dissipation
studies.
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The vapor pressure of fluazifop-p-butyl (0.03 -- 0.23 mPa) indicates it is borderline between
semi-volatile and non-volatile.! We cannot rule out volatization under some conditions because
fluazifop-butyl has been detected in low concentrations (< method detection limit of 0.14
ng/100m® — 0.07 ng/m’) in air in an agricultural arca (White ez al. 2006).

Fluazifop-Acid

The primary degradation pathway of fluazifop-p-acid is also via microbially mediated hydrolysis
and half-lives ranged from 6 - >168 days in aerobic soils and aerobic aquatic environments
(Table 3-1). Anaerobic degradation was slower with half-lives ranging from 289 — 1155 days.
Fluazifop-acid and fluazifop-p-acid were stable to hydrolysis in water (Negre et af. 1988; MRID
46190601). Photolysis studies were not conducted tor fluazifop-p-acid. Fluazifop-p-acid is a
weak acid and will be present predominantly in the anionic form at environmental pH values.

Fluazifop-p-acid is expected to be highly mobile and has the potential to reach ground water and
surface water. Soil-water distribution cocfficients (Kq) values for fluazifop-acid and fluazifop-p-
acid ranged from 0.14 — 13.4 and Freundlich sorption cocfficient (Kr) values ranged from 0.14 to
38.5 L/kg. Organic-carbon-water partition coetficient (Koc) values ranged from 8.9 to 310.8
L/kg and (Organic-carbon normalized Freundlich sorption coefficient (Kyoe) values ranged from
8.3 to 83.6 L/’kg. Cocfficients of variation were lower for Ky values (1%} than for Kggc values
(57%) and sorption was nonlinear indicating that sorption was dependent on the equilibrium
concentration in water.” In terrestrial field dissipation studics, fluazifop-acid was found in 6-12
inch and 30-36 inch soif depths (MRID 41598004), indicating that this compound is mobile.

The cstimated vapor pressure of fluazifop-p-acid and fluazifop-acid (0.037 mPa) indicate they
are non-volatile (based on criteria in Corbin ef /. 2006); however, volatization cannot be ruled
out because the vapor pressurc is estimated.

Degradates

Degradates observed in environmental fate studies near or greater than 10% of applied
cumyluron equivalents include:

e 2R)-2-[4-[[5-(trifluoromethyl)-2-pyridinylJoxy]phenoxy]propancic acid (fluazifop-p-

acid)

¢ 2-hydroxy-5-trifluoromethylpyridine (degradate X), and

e 2-(4-hydroxyphenoxy)-5-trifluoromethylpyridine (degradatc [V).
Fluazifop-p-acid, degradate X, and degradate IV were found at maximums of 98%, 37%, and
9.9% of applied equivalents, respectively. Fluazifop-acid and degradate X are the primary
metabolites to which organisms may be exposed. The structure of degradate X is different from
the parent compound and fluazifop-acid and the toxicity and environmental fute would not be
well predicted from valucs based on the parent and fluazifop-acid. Environmental fate data arc

! llluazifop-buty! is considered non-volatile based on criteria described in Corbin ef al. 2006; howcever, pesticides
with vapor pressures of 0.83 and 0.024 mPa, near the vapor pressure of fluazifop-butyl, have been found in remote
environments, indicating that they underwent atmospheric transport and are scmi-volatile (Daly ef af. 2007; Gouin ef
al. 2004).

? Freundlich cxponents, 1/n, ranged from 0.5 to 0.78 when reported.
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not available to estimate exposure to degradate X in the aquatic environment and this is an
uncertainty in the risk assessment.

1.4 Conclusions — Effects Characterization

Estuarine/marine invertebrates are the most sensitive aquatic species. Fluazifop-p-butyl is highly
acutely toxic to the Pacific Oyster (Crassostrea gigas), with a 48-hECsq value of 0.083 mg acid
equivalents (ae)/L. Fluazifop-p-butyl is very highly toxic to freshwater fish, with a reported 96-h
LCsp value of 0.32 mg ae/L to the Fathead minnow (Pimephales promelas). Fluazifop-p-butyl is
also very highly toxic to freshwater invertebrates and estuarine/marine fish with a reported 48-h
ECsp value of 3.14 pg ae/L to the Water Flea (Daphnia magna), and a reported 96-h LCs; 0f 6.86
mg ae/L to the Sheepshead Minnow (Cyprinodon variegatus) respectively.

Chronic exposure studies identified a freshwater invertebrate 21-d NOAEC value of 0.0854 mg
ae/L for D. magna , a mysid (Americamysis bahia) 28-d reproduction NOAEC 0f 0.0148 mg
ae/L and a freshwater fish 30-d NOAEC value of >0.203 mg ae/L for the Fathead Minnow
(Pimephales promelas). The fathead minnow NOAEC value was less sensitive than the
invertebrates. Acceptable chronic toxicity data for estuarine/marine fish have not been submitted
to the Agency. However, an ACR value calculated for the freshwater fish P. promelas of 1.6'
was used to extrapolate an early life stage NOAEC of >4.3 mg ae/L from the acute 96-h LCsg
value available for C. variegatus.

In birds, the acute oral LDsy for Anas platyrhynchos is >5,000 mg/kg-bw and the 8-d avian
dictary LCsq value for Phasianus colchicus is 20,767 ppm, both considered practically nontoxic.
The avian reproductive toxicity NOAEL for a Colinus virginianus and a Anas platyrhynchos
study are both >50 ppm. In laboratory rats, fluazifop-p-butyl has a dose based acute toxicity
LDsp value of 1940 mg/kg-bw and a 2-generation reproductive NOAEL value of 0.74 ppm.
Fluazifop-p-butyl is practically non-toxic to the Honey Bee with an acute contact LDsq of 63

Lg/bee.

No toxicity data have been submitted regarding the toxicity of fluazifop-p-butyl to terrestrial
plants. Risks to monocot terrestrial and semi-aquatic plants are presumed due to the fact that
fluazifop-p-butyl is a selective herbicide intended to control monocot plants. Risks to dicot
terrestrial plants are presumed to be minimal due to the fact that it is used routinely on dicot plant
crops and no incidents of damage to these species have been reported. Risks to aquatic vascular
and non-vascular plants and lichens are presumed in the absence of data.

There are no data to evaluate the toxicity of degradate X for any plant or animal. In fate studies,
degradate X made up to 37% of applied equivalents. If the toxicity of degradate X is presumed
to be as toxic as the parent compound, increased risks to estuarine/marine invertebrates are
expected. It is also possible that the acute and chronic LOC’s for freshwater fish,
estuarine/marine fish, freshwater invertebrates, estuarine marine invertebrates and aquatic plants
will be exceeded for the proposed uses.

Irish ACR=P. promelas 96-h 1L.Csy/ P. promelas early-life stage NOAEC = 0.32 ppm ae/>0.203 ppm ae = <1.6;
estimated C. variegarus NOAEC = C. variegatus 96-h LCsy/fish ACR = 6.86/<1.6 = >4.3 ppm ae.
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1.5 Key Uncertainties and Data Gaps

Effects Data Gaps

Effects data gaps are summarized in Table 1-2 and Table 1-3.

» No acceptable data were submitted for chronic toxicity to estvarine/marine fish. An ACR
value was obtained from the freshwater animal studies and applied to the acute toxicity data
for estuarine/marine species to derive chronic toxicity values. This approach vielded a
NOAEC value of >4.3 mg ae/L for the estuarine/marine fish C. variegates.

» No toxicity data have been submitted regarding the toxicity of fluazifop-p-butyl to terrestriat
plants. Risks to monocot plants are presumed due to the fact that fluazifop-p-butyl is a
selective herbicide intended to control monocot plants. Risks to dicot plants are presumed to
be minimal due to the fact that it is used routinely on dicot plant crops and no incidents of

damage to these species have been reported. Risks to algae and lichens are presumed in the

absence of data.

+ There are no data to cvaluate the toxicity of degradate X for any plant or animal. In fate
studies, degradate X made up to 37% of applied equivalents. If the toxicity of degradate X is
presumed to be as loxic as the parent compound, increased risks to estuarine/marine
invertebrates arc expected. It is also possible that the acute and chronic LOC’s for freshwater
fish, estuarine/marine fish, freshwater invertebrates, estuarine marine invertebrates and
aquatic plants will be exceeded for the proposed uses. Toxicity data for the acute and
chronic effccts of degradate X to freshwater fish and freshwater and estuannefmarme
invertebrates, and aquatic plants are needed to asscss these risks.

Table 1-2. Ecological Effects Data Requirements for Fluazifop-p-butyl

Guideline No. Study Description Species
850.4100 or [Seedling Emergence (Tier I or Tier|Monocots: 4 species of at least two families, one species of
8504225 11, as appropriate*) - Formulation |which is com (Zea mays)
Dicots: Six species of at least four families, one species of
which is soybean (Glycine max) and a second which is a root
_ crop
8504150 or |Vegetative Vigor (Tier 1 or Tier Ii, [Monocots: (4 species of at least two families, one specics of
8504250 as appropriate*) - Formulation which is corn (Zea mays)
Dicots: Six species of at least four families, one species of
which is soybean (Glycine max) and a second which is a root
crop '
8504100 or  [8ecdling Emergence (Tier I or Tier|Monocots: 4 species of at least two families, one species of
850.4225 II, as appropriate®) — Fornulation [which is comn (Zea mays)
Dicots: Six species of at lcast four families, one species of
which is soybean (Glycine max) and a second which is a root
crop
8504400 Aquatic Plant Test using Lemna  |Lemna gibba or Leman minor (duckweed)

spp. (Tier I or Tier T as

appropriate®) — Formulation
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Guideline No. Study Description Species
850.5400 Algal Toxicity Test (Tier I or Ticr (Pseudokirchneriella subcapitata (freshwater preen alga);
IT as appropriate®) Navicula pelliculosa (freshwaler dialom); and Skeletonema
{Ticr I) — Tormulation costatum (marine diatom), Anabaena flos-uguae ([reshwater
cvanobacteriumy
Table 1-3. Ecological Effects Data Requirements for Degradate-X.
(xu:l;:lmc Data Requirement Species
850.1035 Esmarine/Marine Invertebrate Americamysis bahia (mysid shrimp)
Acute Toxicity Test (Shrimp)
850.1055 Bivalve Acute T'oxicity Test Crassostrea gigas (Pacific Oyster), which was the most
(Embryo-1.arval) sensitive estuarine/marine Invertebrate test and test specics with
the parent '
850.1075 Freshwater Fish Acute Toxicity | Cold water species: Oncorhynchus mykiss (Rainbow Trout)
Tes
est Warm water species: Lepomis macrochirus (Bluegill Sunfish) or
Pimephales promelas (FFathcad minnow)
850.1300 Freshwater Aquatic Invertcbhrate | Daphnia magna (watcr flca)
1.ife-Cycle Toxicity Test
850.1330 Marine Invertebrate Fife-Cyvcle | Americamysis bahia (mysid shrimp)
Toxicity Test
850.4130 or | Vegetative Vigor (lier I or Tier II | Monocots: (4 species of at least two familics, one species of
8504250 as appropriate®) which is corn (Zea mays)
Dicots: Six specics of at least four families, enc species of
which is soybean (Glycine max) and a second which is a root
crop
830.4100 or |Seedling Emergence (tier I or Tier|Monocots: 4 species of at least two families, one species of
850.4225 11, as appropriate¥) which is corn (Zea mays)
Dicots: Six species of at least four familics, one specics of which
is sovbean {Glycine max) and a second which is a root crop
850.4400 Aqualic Planl Test using Lemna  |Lemna gibba or Leman minor {(duckweed)
spp. (Tier I or Tier IT as
appropriate®) — Formulation
850.5400 Algal Toxicity Test (Tier I or Tier |Pseudokirchneriella subcapitaia (freshwater green alga);
1T as appropriate*) Navicula pelliculosa (freshwater diatom), and Skefetonema
(Tier I) — Formulation costatum (marine diatom); Anabaena flos-aguae {[reshwater
cyanohacterium}
Fate Data Gaps

« No data were submitted on the photodegradation of fluazifop-p-acid in soil or water systems.
Theretore, fluazifop-p-acid is assumed to be stable under these conditions. This uncertainty
may result in high exposure estimates for fluazifop-p-acid in certain soil conditions and low
exposurc cstimates for its degradates. Photodegradation studics in soil and water are being
requested becausc degradation products that were not present in other studies may be present
in the photodcgradation studies and thesc are an important data input for modeling surface
water EECs.
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Studies supporting the water solubility, vapor pressure, and Henry’s law constant of
fluazifop-acid have not been submitted. The vapor pressure and Henry’s law constant are
values that were estimated using EPI-Suite V3.12 and the water solubility was reported by
the registrant. These values are important in estimating the surface water EECs.
Uncertainties associated with each of these individual components add to the overall
uncertainty of the modeled concentrations.

The laboratory degradation data and field dissipation studies are somewhat contradictory.
Laboratory studies, which provide input data for modeling, showed that fluazifop-butyl
would only be present for hours to <2 days (Table 3-1). Chemicals with half-lives this short
are typically not modeled because the chemical is not present long enough for transport to
surface waters to occur. In this assessment, it was assumed that all of the applied chemical
was fluazifop-acid and exposure would primarily be to fluazifop-acid. This is a conservative
estimate of exposure because 1) under most conditions, the butyl will transform into the acid
quickly and 2) fluazifop-butyl and fluazifop-acid are expected to have stmilar toxicities and
so estimating exposure to the acid should also cover exposure to the butyl. However,
terrestrial field dissipations studies do indicate that fluazifop-butyl may be present for days to
weeks and monitoring studies found residues of fluazifop-buty! in surface water and ground
water. This should not significantly influence the conclusions of this risk assessment unless
the toxicity one compound is found to be substantially more toxic than the other. Given the
similar structures and the metabolism of the butyl to the acid in organisms, this is unlikely.

Degradate X, made up to 37% of applied equivalents in environmental fate studies; however,
environmental fate data are not sufficient to estimate surface water EECs and toxicity data
are not available to evaluate degradate X’s toxicity. Exposure to degradate X is expected to
be lower than exposure to fluazifop-butyl and fluazifop-acid.

The vapor pressure of fluazifop-butyl (0.12-0.23 mPa) and fluazifop-acid (estimated to be
0.037 mPa) indicate they are borderline between semi-volatile and non-volatile, For
example, pesticides with vapor pressures of 0.83 and 0.024 mPa have been found in remote
environments, indicating that they underwent atmospheric transport and are semi-volatile
(Daly et al. 2007; Gouin ef al. 2004). Additionally, available monitoring indicate that, at
least under some conditions, fluazifop-butyl might be found in low concentrations in the air
and move via atmospheric transport (White et al. 2006). Some transport through the air may
occur for fluazifop-butyl and fluazifop-acid. Currently, tools are not available to evaluate
long range transport or exposure to semi-volatile compounds. '
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2.0 Problem Formulation

The purpose of this problem formulation is to provide the foundation for the ecological risk
assessment being conducted for fluazifop-p-butyl. As such, it articulates the purpose and
objectives of the risk assessment, evaluates the nature of the problem, and provides a plan for
analyzing the data and characterizing the risk (EPA 1998).

2.1 Nature of Regulatory Action

The regulatory action reviewed in this risk assessment is a proposed national {Section 3 of the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)) registration for the new use of
fluazifop-p-butyl, as a post-emergent herbicide to control perennial and annual grass weeds on
dry beans, peanuts, and soybecans. FIFRA requires that registered pesticides do not pose
unreasonable adverse cffects to the environment, and the Endangered Specics Act requires that
regulatory actions are not likely to jeopardize the continued existence of any endangered species
or threatened species or result in the destruction or adverse modification of habitat." The purpose
of this assessment 1s to provide insight into the potential effects to the environment associated
with the use of fluazifop-p-butyl as proposed on the product label and to provide supporting
information for the registration decision.

The proposed end-use product is Fusilade®DX (EPA Registration Number 100-1070; 24.5 % a.i.,
flowablc) manufactured by Syngenta Crop Protection Inc. for use as a post-emergent herbicide to
control perennial and annual grass weeds on dry beans, peanuts, and soybeans. It may be applied
as a ground spray, acrial spray, and in irrigation systems. The proposed uses for dry bgans and
peanuts allow for a maximum single application of .38 Ibs a.i./A and a maximum seasonal
application rate of 0.75 Ibs a.i./A. The minimum application interval is 14 days for dry beans
and peanuts. For soybeans, the proposed application rates allow for a maximum sing]
application rate of 0.38 Ibs a.i./A prebloom and 0.09 lbs a.i./A between bloom to posl— loom (R1
growth stage or later) and a maximum seasonal application rate 0.47 lbs a.i./A. ;

2.2 Stressor Source and Distribution

2.2.1 Chemical Identity and Mode of Action

Butyl (R)-2-{4-[5-(trifluoromethyl)-2-pyridyloxy]phenoxy} propionate (common name fluazifop-
p-butyl) is an aryloxphenoxypropionic (formerly oxyphenoxy acid esters) class herbicide (Wood
2007; Ware and Whitacre 2007). The mode of action is to inhibit lipid synthesis resulting in the
disruption of cell walls (Tu ez al. 2001). Table 2-1 summarizes the identity information
associated with fluazifop-p-butyl.

Table 2-1. Chemical Identification for the Active Ingredient Fluazifop-p-butyl

Common | Fluazifop-p-butyl

Name:

Pesticide aryloxphenoxypropionic herbicide
Class:

' Section 7(a)}(2) of the Endangered Species Act.
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EPA PC 122809
Code:
TUPAC butyl (R)-2- {4-[5-(trifluoromethy])-2-pyridyloxy]phenoxy} propionate
Name:
CAS butyl (2R)-2-[4-[[5-(trifluoromethyl)-2-pyTidinyl]oxy]phenoxy]propanoate
Name:
CAS No: 70241-46-6
Synonyms; | fluazifop-P butyl ester; fluazifop-r-butyl; Fusilade 2000; Fusilade DX; Fusilade S; Fusilade
super; PP 0035; Propanoic acid, 2-(4-((5-(trifluoromethyl)-2-pyridinvl)oxy)}phenoxy)-, butyl
ester, (R)-
Smiles nlec(CE)F)F)ecel Oc2ecc(OC(CYC(=OYOCCCC)ec? (EPI Suite v3.12 SMILES string from
String: ISIS .MOL)
Structure: II: N
F —(I:, \ : / Q
F
CH3 O
O=CrmC
\O—C—C—C—CH3
H Ho Hx H;

Enantiomer Considerations for Fluazifop-p-butyl

A few different compounds are associated with the common name, fluazifop-butyl. Fluazifop-~
butyl (PC Code 122805) is the racemic mixture (e.g., consists of equal amounts of the R and S
enantiomers) of butyl-2-{4-[5-(trifluoromethyl)-2-pyridyloxy]phenoxy}propionate. Fluazifop-p-
butyl (PC Code 122809) is the R enantiomer and is more herbicidally active than the S
enantiomer {Tu e a/. 2001). Both degrade, via microbial mediated hydrolysis, in moist soil and
sediments to the fluazifop-acid which can also exist in the R or S form (MRID 162455; 87493,
92067033, 87492, 92067032, 46190602, 46190605). The chemical structures and names are
shown in Table A 1, in Appendix A.

The Special Review and Reregistration Division (SRRD})' and the former Ecological Effects
Division® (now the Environmental Fate and Effects Division (EFED)) indicated that the data
requirements for the two active ingredients should be considered separately. This approach is
supported by reports that different enantiomers of the same chemical can have different
biological activities, e.g., toxicities (Xu et al. 2008).” In the same memo ( 1991), the
environmental fate review indicated that data for fluazifop-butyl would be acceptable to fulfill

! Transmittal of EFED list B Review of Fluazifop-butyl and fluazifop-p-butyl (Case # 2285; Chemical #, 122805,
122809; Memo from A. Rispin dated March 4, 1991).

? Letter from the Registration Division (RD) to ICI Americas, Inc. dated May 4, 1984.

* The differing toxicity of the enantiomers is also illustrated by the differences in the effectiveness of the different
enantiomers as herbicides,
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the environmental fate requirements of fluazifop-p-butyl, unless evidence indicated that the
environmental tate would be different for the different cnantiomers.

Enantiomers have been studied for fluazifop-butyl and related compounds in three British soils
and in a mixed microbial population. Conversion of the S acid to the R acid was reported in the
three British soils (Bewick 1986). The R:S enantiomer ratio of fluazifop-acid in two soils was
approximately 82:18 at two days after application of fluazifop-butyl, and ranged from 93:7 to
95:5 from 3 to 12 wecks after application; however, in a third loamy sand soil, the R:S ratio was
64:37 at 3 weeks after application of fluazifop-butyl and was 92:8 at 12 weeks (MRID 87493,
92067032, 162455). When the S-enantiomer of fluazifop-butyl was applicd to a sandy loam soil
_ (British classification), it was hydrolyzed to fluazifop-acid which gradually changed to 98%
present in the R form over 7 days (MRID 162455). Negre ef al. {(1993) reported that the S-
enantiomer of fluazifop-acid was degraded at a much faster rate than the R-enantiomer by a
mixed microbial culture, and indicated that the change in the ratios was not a result of the
conversion of the S form to the R form but a result of ditferent rates of degradation. This was
supported by showing that two different rates of degradation existed. Enantioselective
degradation and enantiomer interconversions were also reported for chiral phenoxyalkanoic acid
herbicides with selective conversion to or enrichment of the R enantiomer (Muller and Buser
1997). Stereoselective metabolism and enantiomer interconversions often depend on the
microbial species present and more information is needed to predict the behavior of the
enantiomers in the natural environment (Muller and Buser 1997; Polarco et af. 1999; Qin et al.
2006). For cxample, preferential degradation of the S isomer of dichlorprop and mecoprop was
observed in soil and different stereoselectivity may occur in different media (Wang et al. 2005,
Qin et al. 2006). Finally, some compounds have been shown to undergo enantiomerization in
polar solvents, alcohols, and water and it is possiblc that fluazifop-p-butyl and fluazifop-p-acid
may racemize, e.g., form eqgual amounts of the R and S enantiomers, in water (Qin and Gan
2007; Lee 1989).

These studies suggest that information on the R cnantiomer should be adequate as fluazifop-p-
acid is expected fo be applied to soils and the S form is either degraded faster or converted to the
R form in soil. However, we do not know how fluazifop-p-acid will behave in soils with a range
of different microbial populations or in water. Due to these data gaps, exposure may be viewed
as the exposure to total toxic residucs of fluazifop-acid, with assumptions that fluazifop-acid may
be present in the R or S form or as a mixture of the enantiomers. Morc information on the
behavior of specific enantiomers in water or American soils would reduce the uncertainty on
which enantiomer will predominate in the environment. The racemic mixturc and R forms are
reviewcd together here as the environmental fate of both forms is relevant to the environmental
fate assessment.

2.2.2 Physico-chemical Properties of Fluazifop-p-butyl and Related Compounds

Physical and chemical propertics can be used to identify a priori the potential behavior of a
chemical in the environment. Fluazifop-p-butyl has a vapor pressure of 0.12 mPa at 20°C and
(.23 mPa at 25°C and Henry’s law constants ranging from 0.0063 to 0.049 Pa-m’/mole,
indicating it is not likely to volatize substantially at environmental temperatures (MRID
47272601; based on criteria in Corbin ef al. 2006). 1t is slightly soluble with a water solubility of
0.93 mg/L (MRID 47272601) and has a moderate log Kow ranging from 4.5 at 20°C to > 5.3 at
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25°C, indicating that it has a higher affinity for organics than for water (MRID 47272601; US
EPA 2004) and has the potential to accumulate in organisms. Table 2-2 provides a summary of
the physico-chemical properties of fluazifop-p-butyl and related compounds.

Fluazifop-acid and fluazifop-p-acid are weak acids with pKa’s estimated between 2.7 and 3.12.
At typical environmental pHs, fluazifop-acid is mainly in anionic form (assuming a pKa of 3.12,
88% is ionized at pH 4, 98% ionized at pH 5, and greater than 99% ionized at pH 5.5 and
higher). It is highly soluble in water with a water solubility of 780 mg/L, pH not reported (based
on criteria in FAO 2000). The log Kow is 3.18 and it is expected to have a higher affinity for
organics and lower solubility in its neutral form, e.g., at lower pH.

Finally, the estimated vapor pressure of fluazifop-acid indicates it is borderline between semi-
volatile and non-volatile.! While we expect volatility to be low for both fluazifop-acid and
fluazifop-butyl, we cannot rule out volatization under some conditions because fluazifop-butyl
has been detected in air in an agricultural area (White et al. 2006) and the vapor pressure of
fluazifop-acid is estimated. Fluazifop-p-butyl was detected at low concentrations (0.02-0.07
ng/m3) in air at two potato farm sites in Prince Edward Island, Canada (White ez a/. 2006). The
authors noted that these were among the first reported detections of fluazifop-p butyl in air. The
Agency is not aware of any other studies that have found either fluazifop butyl or acid in the air.

Table 2-2. Summary of Physico-Chemical Properties of Fluazifop-buty! and related
Compounds’,

Property Fluazifop-p-butyl Fluazifop-butyl Fluazifop-p-acid
Empirical Formula C]9H20F3N04 C}gHng 3NO4 C 1 5H12F3N04
Molecular weight 383.372 383.37 327.26
{g/mole)
3
Melting Point (°C) 'i? 13*
Thermal decomposition begins at
[Pt
Boiling Point (°C) 11?5':1 gg 165 at 0.02 mmHg*
164*
Density (g/mL; g/cc; or 122 (PADY’ {715
glem’) 1.20 at 20 °C (TGAD* ]
Dissociation Constant, 5 312"
oKa No pKa between pH 1 and 12.0 5 711
0.12 at 20°C°
0.23 at 25°C° o8
Vapor Pressure (mPa) 0.12 at 25°C3 0.055 at 20°C
Henry’s Law Constant . 5 0.018 at 20°C* 0.037
{Pa-m’/mole) 0.049 (estimated) 0.0211 at 25°C7 (estimated)'®

' Fluazifop-acid is considered non-volatile based on criteria described in Corbin ef al. 2006; however, pesticides
with vapor pressures of 0.83 and 0.024 mPa, near the estimated vapor pressure of fluazifop-acid, have been found in
remoie environments, indicating that they underwent atmospheric transport and are semi-volatile (Daly ef af. 2007,
Gouin et af. 2004).
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Property Fluazifop-p-butyl Fluazifop-butyl Fluazifop-p-acid

L}

Water Sclubility 0.93° Lat p;,[ 6.3 5.1x10°
(mg/L) : 3 (estimated)'”

Soluble in most organic solvents o

. >500 g/L in acetone, dichloromethane, 2.4 x 10° in propylene 40.5‘at 20°C

Solvent Solubility 4 (estimated)

ethyl acetate, hexane, methanol, glycol 780 at 20°C12

toluene, and xylene® a
Pt

Log Kow >53at25C 4.54 3 1810

4.5 at 20°C%3

1

b2

wh

10

11

12

Daia that were not submitted in an MRID product chemistry study are not primary sources and in general, these
data are not used in modeling. However, physico-chemical properties are sometimes used when no primary
data are available or better information is available from other sources. Primary data are shown in bold
Data from TRED Case No. 2285 completed on August 11, 2004.
Data from EU Regulatory / Evaluation Data / EU Annex III PIC DGD as reported from the FOOTPRINT
database available at; http://sitem hervs.ac. uk/aeru/footprint/en/ (accessed Angust 22, 2008). This data is
considered to have a high quality.
Pesticide Mamual, 10™ Ed., British Crop Protection Council, and the Royal Society of Chemistry, 1994. as
reported in the Agricultural Research Service (ARS) handbook available at:
http://www.ars.usda.gov/Services/docs. htm?docid=14199 (accessed August 22, 2008). This data source is
considered to have a medium quality.
Data from MRID 47272601 and are provisional values pending complete review of the study.
Data from EU Regulatory / Evaluation Data / EU Annex 11 PIC DGD as reported from the FOOTPRINT
database available at: htip:/sitem herts.ac.pk/aerw/footprini/en/ (accessed August 22, 2008). This data is
considered to have a high quality. '
Data from Pesticide manuals and hard copy reference books as reported from the FOOTPRINT database
available at; http://sitem herts ac.uk/aeru/footprint/en/ (accessed August 22, 2008). The quality of this data is
unknown,
Pesticide Manual, 9" Ed., British Crop Protection Couscil, 1991 as reported in the Agriculftural Research
Service (ARS) handbook available at:  hitp://www.ars.usda.gov/Services/docs itm?docid=14199 (accessed
Auvgust 22, 2008). This data source is considered to have a medium quality.
Agrochemicals Handbook, 2™ Edition, RSC, Nottingham, UK. 1987 as reported in the Agncultural Research
Service (ARS) handbook available at: hitp://www.ars.usda gov/Services/docs.htm?docid=14199 (accesscd
August 22, 2008). This data source is considered to have a medium quality.
Data from Nanonal lerary of Mechcme ChemIDplus available at

les -jsp (accessed August 22, 2008). Value is reported for
racemic fluazifop- acnd This data source i8 considered to have a medium quality.
An environmental fate summary (From Will Garner 03/24/1982) reported that the pKa of fluazifop-acid was
2.7.
Reported by registrant in metabolism study, see MRID 46190602,

2.2.3 Environmental Fate

Abiotic Degradation

Abiotic degradation rates for fluazifop-butyl and fluazifop-p-butyl are similar. Hydrolysis rates
for fluazifop-butyl and fluazifop-p-butyl decreased with pH. The half-life ranged from 0.2 t0 2.5
days, respectively, at pH 9, 78 days to stable at pH 7, and both were stable at pH 4 and 5 (Table
3-1). Fluazifop-acid and fluazifop-p-acid were stable to hydrolysis in water (Negre er al. 1988;
MRID 46190601). Fluazifop-butyl and fluazifop-p-butyl were essentially stable to photolysis in
water and soil (MRID 93788, 93789, 41598002). Overall, these results indicate that chemical
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degradation will play a minor role in fluazifop-butyl and fluazifop-acid degradatioh because
microbial degradation rates were faster than the chemical degradation rates,

Biotic Degradation
Fluazifop-butyl and Fluazifop-p-butyl

Aerobic and anaerobic degradation of fluazifop-butyl and fluazifop-p-butyl can be rapid, e.g.,
within hours to days, especially in moist soils and zerobic aquatic systems (MRID 87493,
92067033, 87492,162455, 46190605; Smith 1987). However, fluazifop-butyl may be more
stable to aerobic and anaerobic degradation in some soils under drier conditions, probably
because of decreased microbial activity (Negre ef al. 1988; Smith 1987). The primary
degradation pathway is via microbially mediated hydrolysis (Figure 2-1). Overall, these results
indicate that in most use scenarios and soils fluazifop-butyl and fluazifop-p-butyl will rapidly
(within hours to days) hydrolyze to the corresponding fluazifop-acid; however, when the soil is
dry or has little microbial activity, it will degrade more slowly.
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Figure 2-1. Degradation Pathway of Fluazifop-Butyl

The names of compounds arc available Table A land can be identified by the number in parentheses. Transient
degradates include quinol (VI) and benzoquinone (VII)
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Fluazifop-acid and Fluazifop-p-acid

The primary mechanism of degradation for the degradates, fluazifop-p-acid and fluazifop-acid, is
also aerobic degradation, primarily through microbially-mediated hydrolysis. Anaerobic
degradation may also occur but at a slower rate than aerobic mctabolism. Half-tives of [luazifop-
p-acid and fluazifop-acid in aerobic soils ranged from 6 - >168 days (MRID 46190602, 87493,
92067033; Kah et al. 2007).! Acrobic water-sediment metabolism was characterized in two
English soils for fluazifop-p-acid and half-lives ranged from 13.7- 108 days (MRID 46190605).
In a mixed microbial population the rate of degradation of the S enantiomer of fluazifop-acid
was faster than the degradation of the R enantiomer (Negre ez al. 1993). Anaerobic metabolism
was characterized in two English flooded soils and half-lives ranged from 69 -1155 days (MRID
87493, 92067032, DER addendum 10/26/2003; DER addendum/2 8/4/2008).>

Field Studies

Dissipation of fluazifop-butyl was examined in five terrestrial field dissipation studies including
five different locations or soils. In an acceptable study, the measured half-lifc was 13 daysina
plot of sandy loam soil planted with cotton near Porterville, CA (MRID 41598004). Aftcr two
applications of 0.75 1b a.i./A with a 28 day application interval, fluazifiop-butyl concentrations
ranged from 0.01 to 0.29 ppm and fluazifop-buty! was not mcasurablc (e.g., residucs were <0.01
ppm) eight weeks after application (MRID 41598004). The other studies were supplemental for
various reasons such as unverified application rates, rototilling of soil after application, results
did not agree with laboratory data, major degradates were not examined, or analytical mcthod
validation was not submitted. In two of the studies, the soil was rototilled after application
{(MRIDs 41598003, 41900605). These studies must be considered as having a great deal of
uncertainty because rototilling confounds the routes ot dissipation and the results cannot be used
to understand Icaching; however, the estimates reported may be considered as a lower bound of
potential field dissipation for fluazifop-butyl and fluazifop-acid and provide information on what
is expected in fields that are rototilled afler application. Dissipation rates in these studics were
both 1.5 days for fluazifop-butyl and 18 days for fluazifop-acid in sandy loam and loam soils
planted with cotton in California. In other terrestrial dissipation studies, dissipation rates for
fluazifop-buty! ranged from <7 to 17 days and fluazilop-acid dissipation ratcs ranged from 5 to
83 days.(Table 3-1).

The open literature also reported results from a terrestrial field dissipation study conducted in
Egypt in a clay loam soil planted with faba beans, a legume (El-Metwally et al. 2007). Fusilade
Super E.C. (12.5% fluazifop-p-butyl) was applied to foliage. Initial soil concentrations ranged
from 35.62 — 57.57 ppm and decreased by 83-99% over 28 days. Half-lives ranged from four
days in cultivated piots to six days in uncultivated plots (El-Mctwally ef af. 2007). Rates of
degradation were higher in plots subject to hocing and inoculated with Rhizobium.

! These half-lives include half-lves calculated using the total residues of the fluazifop-butyl + fluazifop-acid
becausc not enough data was available 1o estimate degradation of the parent and these werce the supplemental valucs
esiablished for use in risk assessment (DER addendum 10/26/2003). '

? Thesc half~lives include half-lives calculated using the total residues of the fluazifop-butyl + fluazifop because not
enough data was availablc to estimate degradation of the parent and these were the supplemental values established
for use in risk assessment (DER addendum 10/26/2003).
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Terrestrial field dissipation studies indicate that fluazifop-butyl and fluazifop-p-butyl have the
potential to remain in soil for days to weeks. Contrary to the laboratory studies that showed
dissipation of fluazifop-butyl within hours to days, when fluazifop-butyl is applied in the field it
could take more than 4 weeks for most of the fluazifop-butyl to dissipate and greater than 83
days for fluazifop-acid to dissipate.

Degradates

Three degradates were measured at greater than ten percent of applied equivalents or total
radioactivity recovered including, fluazifop-acid, fluazifop-p-acid, and 2-hydroxy-5-
trifluoromethylpyridine (degradate X) (Table A 6). Fluazifop-acid, enantiomer unspecified,
reached maximums of 70.2 to 90.3% of total radioactivity recovered in aerobic soil and
anaerobic flooded soil metabolism studies with maximums occurring between 2 and 315 days.
Fluazifop-p-acid reached maximums of 8.5 to 97.8% of applied equivalents or total radioactivity
recovered in metabolism studies with maximums occurring between 2 and 30 days. Degradate X
reached maximums ranging from 1.1 to 37.4% of total applied equivalents or radioactivity
recovered with maximums occurring between 59 to 315 days.

Half“lives of both fluazifop-acid and degradate X, are greater than half-lives for fluazifop-butyl.
The dissipation half-lives reported for fluazifop-acid in the field studies classified as
supplemental, that have some associated uncertainty, ranged from 5 to 83 days (Table 3-1).
These studics may still be considered as a lower bound of potential field dissipation for
fluazifop-acid. The dissipation half-life was 42 days in the most reliable field dissipation study
and concentrations in soil ranged from 0.01 to 0.28 ppm (MRID 41598004). Dissipation half-
lives of 108 and 241days were reported for degradate X in the supplemental studies that have
some uncertainty and concentrations in soil ranged from 0.01 to 0.03 ppm (MRID 41900606,
41900605). These values may be considered as a lower bound of potential field dissipation for
degradate X. The reviewer indicated that these concentrations were likely low based on results
from aerobic soil metabolism studies that measured higher percentages of degradate X than
measured in the terrestrial field dissipation siudy (DER 10/26/1992). Other minor degradates
were 2-(4-hydroxyphenoxy)-5-trifluoromethyipyridine (degradate V) and 2-(4-
hydroxyphenoxy) propionic acid (degradate I1I). Degradate IV may be considered a major
degradate as the maximum percent of applied equivalents fell just below ten percent. The
percent of applied equivalents ranged from 0.6 to 9.9% and maximums occurred between 7 and
168 days. Degradate 11T was not analyzed in any of the acceptable studies.

Mobility
Fluazifop-butyl

No acceptable studies on sorption of fluazifop-p-butyl and fluazifop-butyl have been submitted.
Fluazifop-Acid

Measured Ky values for fluazifop-p-acid ranged from 0.27 to 13.4 L/kg and Koc ranged from

25.93 —310.8, indicating that fluazifop-p-acid is mobile to moderately mobile (classification
based on FAO 2000; MRID 46190603; Kah and Brown 2007).

22
34



Fluazifop-acid was highly mobile (log Koc <1) in a clay and sandy loam soil and mobile (log
Koc 1-2) in sand and sandy loam British soils (MRID 41900604, classification based on FAQ
2000). Freundlich K values were 0.23 for the sand soil, 0.14 and 0.17 for the two sandy loam
soils, and 0.26 for the clay soil respectively and 1/n ranged from 0.76 to 0.86. Respective
Freundlich Ko, values ranged from 8.3 to 51 L/kg (MRID 41900604). Adsorption appeared to
be related to pH, with increasing sorption at lower pH’s (pH of soils ranged from 5.3-6.8) most
likely due to the association state of the acid and the pH-dependent anion exchange capacity of
the soil. As fluazifop-p-acid and fluazifop-acid will be present in the anionic form at most
environmental pH values, they are expected to be highly mobile. Anions (negatively-charged
ions) tend to be weakly sorbed to most soils (in effect, repelled by soil matrix surfaces which are
generally negatively charged). Generally speaking, other factors being the same, mobility is
expected to decrease with pH for acidic/anionic compounds as more of the compound W111 be
present in its neutral form.

In the most reliable supplemental terrestrial field dissipation study, two samples below the 0-6
inch soil depth had detectable levels of fluazifop-acid (MRID 41598004). At the four-week
interval, after the second application, 0.02 ppm fluazifop-acid was found in the 6-12 inch soil
depth and 0.01 ppm fluazifop-acid was found in the 30-36 inch soil depth. No fluazifop-acid
was found in the deepest sampling depth of 36-48 inches. The groundwater ublc%mty score
(GUS) developed by Gustafson (1989) ranged from 2.1 to 6.6 for fluazifop-acid.” GUS scores
above 2.8 indicate that the substance has the potential to leach into groundwater (Corbin et .
2006). Overall, these results indicate the fluazifop-acid and fluazifop-p-acid have the poten'ual
to leach into groundwater. _

Degradate X

All applied H¢ labeled degradate X was measured in water in batch equilibrium studies with a
sand, two sandy loam soils, and a clay soil (MRID 41900604). Based on its only measured half-
lives of 108 to 241 days in tetrestrial field dissipation studies and its propensity to stay in water,
degradate X has the potential to move into groundwater.

Bioconcentration/Bicaccumulation

Bioconcentration was examined in bluegill sunfish and channel catfish. Bioconcentration factors
in bluegill sunfish, based on the concentration of total "“¢C-residues in fish tissue and water, were
410 in whole fish, 120 in muscle, 4800 in viscera based on fluazifop-butyl (MRIDs 93796,
92067035). The identity of compounds in the residues were only characterized in the viscera and
water. In viscera, 43-45% was fluazifop-acid. De%radate X and 2-(4-hydroxyphenoxy)propionic
acid made up 21-25% each. In water, 10-70% of *C was fluazifop-butyl and 15-48% was
fluazifop-acid. As only some of the remdues in the viscera were fluazifop-acid, actual -
hioconcentration factors will be lower. '*C-concentrations in tissue fell rapidly after exposure
was stopped with greater than 97 percent eliminated during depuration.

! The fluazifop GUS score was calculated using Ky values of 0.14 and 38.5 and soil half-lives of 7.5 and 23 days
(MRID 46190602, 46190603, 41900604; Smith 1987).
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Bioconcentration/bicaccumulation is not expected to be a significant route of exposure because
depuration occurs rapidly and bioconcentration factors are low.

In the study examining bioconcentration in channel catfish, radiolabeled (**C-phenyl and *C-
pyridyt) fluazifop-butyl was applied at 0.5 kg a.i./ha to a loamy sand soil. After 14 days acrobic
incubation, the soil was flooded and channel catfish (Jctalurus punctatus) were added to the
system for an exposure period of up to 65 days. After 28 and 65 days exposure, fish were
transferred to flowing, uncontaminated water for 14 and 21 days, respectively. Soil, water, and
fish (muscle, viscera, and whole fish) were analyzed for '*C-residues at regular intervals. In the
whole fish, the maximum bioconcentration factor (BCF=concentration in fish
tissue/concentration in water) measured was 2.1, equat to 0.07 mg fluazifop-acid eqmvalentsfkg
wet weight the maximum muscle and viscera bloconcentratlon factors were 1.1 and 8.0,
respectively. The concentration of “C-residues in the fish fell rapidly during depuratlon with
over 70% of the residues eliminated during depuration.

A more complete discussion of all environmental fate studies available for this risk assessment is
included in Section 3.1 and Appendix A.

2.2.4 Overview of Pesticide Usage

Fluazifop-p-butyl is registered as an active ingredient on 19 national labels, 17 state labels, and
one emergency use label. Uses include terrestrial agricultural food uses, nonfood uses such as
fallow land and noncrop areas, and residential/commercial uses such as for use on turf,
ornamentals, and in landscapes. A comprehensive summary of the registered food/feed use
patterns was recently completed in 2004 and can be found in Fluazifop-P-butyl. REVISED TRED
— Report on FQPA Tolerance Reassessment Progress and Interim Risk Management Decisions.
Residue Chemistry Considerations. Case No. 2285 (US EPA 2005). In 2003, fluazifop-P-butyl
was registered for “food/feed use on apricot, asparagus, carrot, cherry, coffee, cotton, endive
(escarole), garlic, macadamia nut, nectarine, onion, peach, pecan, pepper, plum, prune, rhubarb,
soybean, sweet potato, and yam” (US EPA 2005). Fusﬂate®DX also allows for use on Tabasco
peppers in Louisiana, fallow land, noncrop areas, and on nonbearing crops. The proposed new
uses are within the existing use footprint of the previously registered uses, e.g., the new uses will
not resulf in an expanded use area or increased application tates.

While no usage information is available for the proposed new uses, data are available which
display the estimated annual use of fluazifop-p-butyl use nationally between 1999 and 2004
(Figure 2-2). Maps on the acres planted with soybeans {(Figure 2-3) and peanuts (Figure 2-4) in
the United States, excluding Alaska and Hawaii in 2007 show areas where the proposed uses
may occur. A map showing harvested acres of dry edible beans in the United States in 2002
(Figure 2-5) and a chart showing the percentage of dry beans produced in different states in 1998
(Figure 2-6) is also provided and also show potential areas where the proposed uses may occur.
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FLUAZIFOP - herbicide
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Figure 2-2. Typical Usage of Fluazifop-butyl Between 1999 and 2004
{From the Pesticide National Synthesis Project available at:
http://water.usgs. gov/nawqga/pnsp/usage/maps/show_map.php?year=02&map+m90)7)
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Soybeans 2007
Planted Acres by County
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Figure 2-3. Total Acres Planted with Soybeans in 2007 in the United States, Excluding
Alaska and Hawaii

(From National Agricultural Statistics Service availabie at:
http:/fwww.nass.usda.gov/Charts_and_Maps/Crops_County/pdf/SB-PLO7-RGBChor.pdf)
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Peanuts 2007
Planted Acres by County
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Figure 2-4. Total Acres Planted with Peanuts in 2007 in the United States, Excluding
Alaska and Hawaii

{From Naticnal Agriculfural Statistics Service available at:
hitp://www.nass.usda.gov/Charts_and_Maps/Crops_County/pdf/PE-PLO7-RGBChor.pdf)
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Dry Edible Peas, Harvested Acres: 2002
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Figure 2-5. Total Acres Dry Edible Peas Harvested in the United States in 2002

{From National Agricultural Statistics Service available at:

htip://fwww.nass nsda.sov/Charts and Maps/Crops Couniyipdf/SB-PLG7-RGBChor. pdf)
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Figure 2-6. Percent of Total Dry Bean Production by State in 1998

(From National Agricultural Statistics Service available at:
http:/www.nass.usda.gov/Charts_and_Maps/Dry Beans, Dry_Peas,_and_Lentils/dbstate.asp)
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The proposed label (FUSILADE®DX, EPA Reg. No. 100-1070) amendment is for a flowable of
fluazifop-p-butyl {24.5% a.i) for use as a selective post-emergent herbicide to control perennial
and annual grass weeds. The product is to be applied by ground, chemigation, and aerial
applications. With aerial applications, the distance of the outer-most nozzles on the boom must
exceed % the length and applications should not be made at a height greater than 10 feet above
the top of the largest plants, unless a greater height is required for aircraft safety. For
chemigation, irrigation systems such as center pivot, lateral move, end tow, side (wheel) roli,
traveler, big gun, solid set, or hand move may be used and a functional check valve. Table 2-3
summarizes the registered uses and proposed uses on the Fusilate®*DX (EPA Reg. No. 100-1070)
label.

Table 2-3. Proposed and Previously Registered Uses on the Fusilade®DX (EPA Reg No.
100-1070) Label

Recommended
Single Maximum Single Maximum Seasonal Application
. N s . 1 x ] 2
Crop/ Use Ap%hcaﬂan Application Rate Application Rate Interval
ates
tbs. .
0Z./A 0Z./A . 0Z./A Ibs. a.i/A days
adJ/A
Uses Previously Registered on Fusilade® DX Label
Apricots
‘Cherries 4.34 repion A®
- -24 region

Nectarines 12-24region | NS 038 72 1.13 NS
Peaches B*
Plums
Prunes
Asparagus - all . _
states except CA Silzzrze%‘;’l“; 2 0.19 43 0.75 14
and AZ &
Asparagus - CA 8-12 region A 2 0.19 24 0.38 91
only 12 region B
Carrots S-12zegion A 4 g 0.19 48 0.75 NS

12 region B
Coffee (Hawail 16-24 NS | 038 48 0.75 NS
only)
Cotton S-d2reglon & 1 g 1 g9 48 0.75 NS

12 region B
Macadamia Nuts | S 21808 A 1 g | g9 48 0.75 NS

12 region B
Pecans 8-12region A 4 g 0.19 72 1.13 NS

12 region B -
Rhubarh (MD and | 8-12 region A NS 0.19 36 / season (0.56 / season NS
NI only) 12 region B ' 76/ 2 years 1.19 /2 years

4-12 oz. region
Soybeans A 12-24 0z NS 0.38 30 0.47 NS
region B

Sweet Potatoes 8-12 region A 5
and Yams 12 region B NS 0.19 48 0.75 NS

29

41



Recommended
Single Maximum Single Maximum Seasonal Application
P + g 1 o 2
Crop/ Use Application Application Rate Application Rate Interval
Rates
oz/A oria | S ozJA Ibs. a.l/A da
. A ai/A . .a.d ¥s
Tabasco Peppers 8-12 region A .
{LA only) 12 region B NS 0.19 48 0.73 NS
. o | 1824 rcgion A ,

Nonbearing Crops and B NS 0.38 72 1.13 NS
Agricultural .
Fallow Landand | 024TO8I00A | g 0.38 72 1.13 NS

and B
Noncrop Arcas

Proposed Uses on Fusilade® DX Label
. 8-12 region A
Dry Beans 12 region B 24 0.38 48 0.75 14
Peanuts 812region A |, 0.38 48 0.75 14
12 region B
4-12 oz. region
Soybeans A 12-24 oz NS 0.38 30 0.47 NS
region B

prebloom (up to
VS prowth stage) NS NS 0.38 24 0.38 NS
Bloom to post
bloom (R1 growth NS NS 0.09 6 0.09 NS
stage and later)

Abbreviations: oz./A refers to the total fluid ounces of product {24.5% a.i.) per acre as specificd on the
label;lbs.a.i./A =pounds active ingredient per acre as converted from 0z/A; A=Acre; a.l.=active ingredient;
N&=not specified

I Calculated as Maximum single application rate (ounces per A) or Recommended Single Application Rates
(ounces per A) x 0.375 lbs a.1./24 oz.(from conversion table on label).

2 Calculated as Maximum seasonal application rate (ounces per A} x (1.373 lbs a.i./24 oz.(from conversion
tablc on label).

3 Rcgion A includes Alabama, Alaska, Arkansas, Northern California, Connecticut, Delaware, Florida,
Georgia, [daho, Illineis, Indiana, Towa, Kansas, Kentucky, Louisiana, Maine, Maryland, Massachusetts,
Michigan, Minnesota, Mississippi, Missouri, Montana, Nebraska, Northern Nevada, New Hampshire, New
Icrsey, New York, North Carolina, North Dakota, Ohie, ¢ast of Tnterstate 35 in QOklahoma, Oregon,
Pennsylvania, Puerto Rico, Rhode Island, South Carolina, South Dakota, Tennessce, east of Interstate 35 in
Texas, Northern Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming

4 Region B includes Arizona, Southern California, Colorado, Hawaii, West of Interstate3 5 in Oklahoma,
Southern Nevada, New Mexico, Southem Utah, and west of Intcrstate 35 in Texas

2.3 Receceptors

In order for a chemical to pose an ecological risk, it must reach ccological receptors in
biologically significant concentrations. An exposure pathway is the means by which a
contaminant moves in the environment from a source to an ecological rcceptor. For an
ecological exposure pathway to be complete, it must have a source, a release mechanism, an
environmental transport medium, a point of cxposure for ecological receptors, and a feasible
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route of exposurc. In addition, the potential mechanisms of transformation (i.e., which
degradates may form in the environment, in which media, and how much) must be known,
cspecially for a chemical whose metabolites/degradates are of greater toxicological concern. The
assessment of ecological exposure pathways, therefore, includes an examination of the source
and potentia! migration pathways for constituents, and the determination of potential cxposure
routes {e.g., ingestion, inhalation, and dermal absorption).

Ecological receptors that may potentially be cxposcd to fluazifop-butyl and its degradates on-
field or off-field from spray drift or run-off include terrestrial wildlite (i.e., invertebrates,
mammals, birds, and reptiles}, and terrestrial and semi-aquatic plants. In addition to terrestrial
ccological receptors, aquatic receptors (e.g., freshwater and estuarine/marine fish and
invertebrates, amphibians, aquatic plants) may also be exposed to potential migration of
pesticides from the site of application to various watersheds and other aquatic environments via
runofl and drift.

The receptor is the biological entity that 1s exposed to the stressor (EPA 1998). Consistent with
the process described in the Overview Document (EPA 20044), this risk assessment uscs a
surrogate specics approach in its evaluation of fluazifop-p-butyl. Toxicological data generated
from surrogatc test species, which are intended to be representative of broad taxonomic groups,
are used to extrapolate to potential effects on a variety of species (receptors) included under
these taxonomic groupings. '

Acute and chronic toxicity data from studies submitted by pesticide registrants arc used to
evaluate the potential direct effects of fluazifop-butyl and fluazifop-acid to the aquatic and
terrestrial receptors identified in this section. This includes toxicity data on the technical grade
active ingredient, degradates, and when available, formulated products (e.g. “Six-Pack™ studies).

Table 2-4 provides a summary of the taxonomic groups and the surrogate specics tested to help
understand potential acute ecological cffects of pesticides to non-target organisms in each
taxonomic group. In addition, the table provides a preliminary overview of the potential acute
toxicity of fluazifop-butyl and fluazifop-acid by providing the acute toxicity classifications.

A complete discussion of all toxicity data available for this risk assessment and the resulting
measurement endpoints selected for each taxonomic group are included in Table 2-5 in the
Measures of Risk section 2.7.5.

Table 2-4 Test Species Evaluated for Assessing Potential Ecological Effects of Associated
Acute Toxicity Classification

Taxonomic Group Example(s} of Surrogate Species fzicl:;l;l;z::f;g

Birds' Mallard {4nas plasyriynchos) Practically non-toxic

Mammals Laboratory rat (Rattus norvegicuy) Slightly toxic

Terrestrial Inveriebrales | Honey Bee (dpis mellifera) Practically non-toxic

Freshwater fish? VFathead minnow (Pimephales promelas) Very highly toxic

Freshwater invertebrales | Water flea (Daphnia magna) Very highly toxic
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. , . Acute Toxicity
Taxonomic Group Example(s) of Surrogate Species Classification
Estuarine/marine fish Sheepshead Minnow (Cyprinodon Very highly toxic

variegatus)
Estuarine/marine Pacific Oyster (Crassostrea gigas) Very highly toxic
invertebratcs
Aquatic planis and algae | None Reported Not applicable

Birds also represent surrogates for terrestrial-phase amphibians and reptiles in this assessment.
? Freshwater fish may also be surrogates for aquatic-phase amphibians in this assessment.

2.4 Ecosystems Potentially at Risk

The ecosystemns at risk are often cxtensive in scope, and as a result it may not be possible to
identify specific ecosystems during the development of a baseline risk assessment. However, in
general terms, terrestrial ecosystems potentially at risk could include the treated field and areas
immediately adjacent to the treated field that may receive drift or runoff. Areas adjacent to the
treated field could include cultivated fields, fencerows and hedgerows, meadows, fallow fieids or
grasslands, woodlands, riparian habitats and other uncultivated areas.

Aquatic ecosystems potentially at risk include water bodics adjacent to, or down stream from, the
treated field and might include impounded bodies such as ponds, lakes and reservoirs, or flowing
waterways such as streams or rivers. For uses in coastal arcas, aquatic habitat also includes
marine ecosystems, including cstuaries. For Tier 1 asscssment purposes, risk will be assessed to
aquatic animals and plants assumed to occur in small, static ponds receiving runoff and drift
from adjacent treated areas.

2.5 Assessment Endpoints

Assessment endpoints represent the actual environmental value that is to be protected, defined by
an ccological entity (species, community, or other entity) and its attribute or characteristics (EPA
1998). For fluazifop-p-butyl, the ecological entitics may mclude the following: birds, mammals,
reptiles, amphibians, freshwater fish and invertebrates, estuarine/marine fish and invertebrates,
terrestrial plants, beneficial insects, and aquatic plants and algac. The attributes for each of these
entities may include growth, reproduction, and survival.

Selection of the assessment endpoints is based on valued entitics (i.e., ecological rceeptors), the
ecosystems potentially at risk, the migration pathways of pesticides, and the routes by which
ecological receptors are cxposed to pesticide-related contamination. The selection of cicarly
defined assessment endpoints is important because they provide dircetion and boundaries in the
risk asscssment for addressing risk management issues of concern.

For both aquatic and terrestrial animal specics, direct acute and direct chronic cxposures are
considered. In order to address risk to threatened and endangered specics, all assessment
endpoints are measured at the individual level. Although all endpoints are measurcd at the
individual level, they provide insight about risks at higher levels of biological organization (e.g.
populations and communities). For example, pesticide effects on individual survivorship have
impeortant implications for both population rates of increase and habitat carrying capacity.
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For aquatic plants, the assessment endpoint is the maintenance and growth of standing crop or
biomass. Measurement endpoints for this assessment endpoint focus on algal and vascular plant
growth rates and biomass measurements. Although it is recognized that these endpoints may not
address all plant life cycle components, it is assumed that these impacts have the potential to
impact individual competitive ability and reproductive success.

The ecological relevance of seleciing these assessment endpoints is as follows:

» Complete exposure pathways exist for these receptors.

» The receptors may be potentially sensitive to pesticides in affected media.

o The receptors could potentially inhabit areas where pesticides are applied, or areas where
runoff and/or spray drift may impact the sites because suitable habitat is available.

A summary of the assessment and measurement endpoints selected to characterize potential
ecological risks associated with exposure to fluazifop-p-butyl and fluazifop-acid is provided in
Table 2-5.

2.6  Conceptual Model

For a pesticide to pose an ecological risk, it must reach ecological receptors in biologically
sigmficant concentrations. An exposure pathway is the means by which a pesticide moves in the
environment from a source to an ecological receptor. For an ecological pathway to be complete,
it must have a source, a release mechanism, an environmental transport medium, a point of
exposure for ecological receptors, and a feasible route of exposure. The assessment of ecological
exposure pathways, therefore, includes examination of the source and potential fate and transport
pathways for the pesticide, and the determination of potential exposure routes, (e.g., ingestion,
inhalation, and dermal contact).

A conceptual model provides a written description and visual representation of the predicted
relationships between fluazifop-butyl and fluazifop-acid, potential routes of exposure, and the
predicted effects for the assessment endpoint. A conceptual model consists of two major
components: risk hypothesis and a conceptual diagram (EPA 1998).

2.6.1 Risk Hypothesis

For fluazifop-butyl and fluazifop-acid, the following ecological risk hypothesis is being
employed for this baseline risk assessment:

Fluazifop-butyl, when used in accordance with the label, results in potential adverse
effects upon the survival, growth, and reproduction of non-target terrestrial and aquatic
organisms. Given the physical characteristics of fluazifop-butyl and fluazifop-acid and
degradation and dissipation half-lives, there is a likehhood of exposure to terrestrial
and/or aquatic organisms.
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2.6.2 Conceptual Diagram

Based on the potential behavior of fluazifop-butyl and fluazifop-acid in the environment and the
proposed method of application (e.g., ground spray application, chemigation, or aerial
application), a conceptual model was developed that represents the sources and transport
mechanisms of fluazifop-butyl and fluazifop-acid and their relationship to the receptors and
potential attribute changes {e.g., survival, reduced biomass) in the receptors (e.g., organisms or
ecosystems) due to exposure to cumyluron.

Figure 2-7 depicts the potential exposure pathways associated with the proposed use of
fluazifop-butyl and fluazifop-acid. The conceptual model generically depicts the potential
source of fluazifop-butyl, release mechanisms, abiotic and biotic receiving media, biological
receptors, and attribute changes of potential concern and the measurement endpoints used to
evaluate them.

Fluazifop-p-buty! ground or aerial spray to dry beans, peanuts, and soybeans”
Stressor Residues are estimated for the major degradate fluazifop-acid in the aquatic environment,
Source/ *-____--__l- D"r Runoft/ S‘I L_:h
| ety falriinip P irect LUNo pray gaching
Transport : Vogjzggﬁggﬁ"d : Deposition Erosion Drift {Infittration/
Pathways ' _ 3uspension 1t ¥ 1 i Percolation”

R’ ¢ v ¥
Source/ Terrestrial Food Upland and Surface Water Groundwater
Residues (foliage, Wetland Soils body
E;g:l?:ure fruit, insects

l l’ gille’intetun::\nt ¥

Exposure ingestion contact centacl/root uptake and contact/root
Route uptake contact 1™ T ngs T Ty umtake
(—ingestion < S o . L { | TP f|r -2 FoodChain
. !_bioaocumulati'on ]
Terrestriat Vg:tgprgtr—ﬁ Beneficial Upland and Aquatic R Aquatic
L _J L
Receptors Birds, Mammals, Insects Wetland Plants Vertebrates and Plarts
Reptiles, Tetrestrial Inventebrates :
Phase Amphibians
. y ¥ 1} L
Attribute Individual Animals || Individual insects || Individual plants \ngividua| vertebrates Reduced
Changes Reduced survival Reduced survival Reduced seedling and invertebrates Biomass
Reduced growth emergence and Reduced survival
Reduced reproduction vegetative vigor Reduced growth
Reduced reproduction

*Dotted line represents unfikely exposure pathways; bold line represents likely exposure pathways

Figure 2-7. Conceptual Diagram for Assessment of Risks from Fluazifop-p-butyl use on
Dry Beans, Peanuts, and Soybeans

Based on the use pattern for fluazifop-p-butyl, the main exposure pathways for terrestrial
organisms are direct exposure to fluazifop-butyl via consumption of food items. In the figure
above, the dashed line represents the pathways of exposure that are unlikely to occur because of
physical or chemical properties. Log Koys of fluazifop-butyl and fluazifop-acid are 4.5 and 3.18,
respectively, BCF in bluegill sunfish were 410 (whole fish), 120 (fillet), and 4800 in the
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nonedible tissue; indicating that bioconcentration in aguatic organisms is low. Because of this
characteristic, use of fluazifop-butyl and fluazifop-acid are not expected to result in significant
exposure via the food chain. While White et al (2006) detected fluazifop-buty! in trace amounts
in air at a potato farm in Canada, volatization is not expected to be a concern in most instances
due to the low vapor pressures of fluazifop-butyl and fluazifop-acid.

2.7 Analysis Plan

This analysis plan identifies the approach, methods, specific models, information, and data that
will be used to estimate and e¢valuate risks from proposed uses of fluazifop-p-butyl. During this
step measures of exposure and measures of effect are used to evaluate the risk hypotheses and
are listed in Table 2-4 and Table 2-5 for a specific assessment endpoint. A risk quotient (RQ) is
obtained by dividing the measures of exposure for a particular assessment endpoint by the
measures of effect for that endpoint. The risk quotient is then compared to a level of concern
{L.OC) established by the Agency for the risk determination.

2.7.1 Conclusions from Previous Risk Assessments

Several assessments were done on fluazifop-butyl in the late 1980°s and early 1990’s. However,
this assessment is the first such analysis to be performed on fluazifop-p-butyl.

2.7.2 Preliminary Identification of Data Gaps

No acceptable data were submitted for chronic toxicity to estuarine/marine fish or invertebrates.
Therefore an ACR value was obtained from the freshwater animal studies and applied to the
acute toxicity data for estuarine/marine species to derive chronic toxicity values. No toxicity
data have been submitted regarding the toxicity of fluazifop-p-butyl to plants. Risks to monocot
plants are presumed due to the fact that fluazifop-p-butyl is a selective herbicide intended to
control monocot plants. Risks to dicot aquatic plants are presumed to be minimal due to the fact
that it is used routinely on dicot plant crops and no incidents of damage to these species have
been reported. Risks to algae and lichens are presumed in the absence of data,

2.7.3 Measures of Effects and Exposure

This section describes the tools and methods used to conduct the analysis of the pesticide -
described in the analysis plan. Each assessment endpoint requires one or more measures of
ecological effects, which are measurable changes in the attribute of an assessment endpoint in
response to a stressor, It also requires measures of exposure, which are the measures of stressor
existence and movement in the environment and their contact or co-occurrence with the
assessment endpoint.

2.7.3.1 Estimating Exposure in Terrestrial Systems

For birds and mammals, the screening assessment of the terrestrial dietary exposure route for
uptake of pesticide active ingredient assumes that organisms are exposed to a single pesticide
residue level for both acute and chronic exposure estimates. Estimated exposure concentrations
(EECs) in wildlife food items focus on quantifying possible dietary ingestion of residues on
vegetative matter and insects on the treated field as the highest residue level that will eccur from
fluazifop-p-butyl use proposed by the label. EFED uses different EECs for a variety of food
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substrates. Those food substrates are: short grass, tall grass, broadleaf plans/small insects, and
fruits/pods/secds/large insects. The EECs are based on a nomogram that relates food item
residues to pesticide application rate (Hoerger and Kenaga 1972) as modified by Fletcher et al.
(1994). The maximum Kenaga value represents residue [evels present immediately following
chemical application (day zero). The mean Kenaga value represents mean residue levels present
(considering day 0 and day 100 residue levels). The first tier nomogram uses the maximum
predicted residues immediately following application. The residue concentrations are converted
to an oral dose based on fractions of body weight consumed daily as estimated from mammalian
allometric relationships in EPA’s Wildlife Exposure Factors Handbook (1996). The EECs for
birds are adjusted based on food in-take and body weight differences, so that they are
comparable for a given weight class of animal. In all screening-level assessments, the organisms
are assumed to consume 100% of their diet as one food type. The Terrestrial Residue Exposure
Model version 1.3.1 (T-REX) was employed to estimate (1) EECs for different food items for
birds and mammals, (2) dose/diet based risk to birds as well as dose based risk to mammals, and
(3) EECs for smal! and large insects to estimate risk to terrestrial invertebrates. The TREX input
parameters are given in the terrestrial exposure section.

2.7.3.2 Estimating Exposure in Aquatic Systems

Tier 11 estimated environmental concentrations (EECs) for surface water are estimated using
PRZM (Pesticide Root Zone Model; version 3.12.2, May 12, 2005) and EXAMS (EXposure
Analysis Modeling System; Version 2.98.04.06) aquatic models that are linked with PES
(November 15, 2006). The program PES is a graphical interface (shell) used by the
Environmental Fate and Effects Division (EFED) of the Office of Pesticides Programs (OPP)
and the Pesticide Management Regulatory Agency (PMRA) of Health Canada to facilitate
putting chemical- and use-specific input values into the proper positions in the PRZM input (inp)
and the EXAMS chemical files.

Description and documentation for these models can be found at
http://www.epa.gov/oppefed l/models/water/.

Selection of input parameters followed the “Guidance for Selecting Input Parameters in
Modeling the Environmental Fate and Transport of Pesticides™, Version II, February 28, 2002

(available at: http://www.epa.gov/oppefedl/models/water/input gnidance?2 28 02.htm).
2.7.4 Measures of Effects

Each assessment endpoint requires one or more “measures of ecological effect,” which are
defined as changes in the attributes of an assessment endpoint itself or changes in a surrogate
entity or attribute in response to exposure to a pesticide. Ecological measurement endpoints for
the screening level risk assessment are based on a suite of registrant-submitted toxicity studies
performed on a limited number of organisms in the following broad groupings:

e Birds (e.g., mallard duck and bobwhite quail; and one passerine species) which are also
used as surrogate species for terrestrial- phase amphibians and reptiles;
s Mammals {(e.g., laboratory rat);
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» Freshwater fish (e.g., bluegill sunfish and rainbow trout) which are also used as a
surrogate for aquatic-phase amphibians;

Freshwater invertebrates (e.g., Daphnia magna);

Estuarine/marine fish (e.g., Sheepshead minnow Cyprinodon variegatus),
Estuarine/marine invertebrates (e.g., Crassostrea virginica and Mysidopsis bahia);
Terrestrial plants {e.g., corn, onion, ryegrass, wheat, buckwheat, cucumber, soybean,
sunflower, tomato, and turnip); and

s Aquatic plants and algae (e.g., Lemna gibba and Selenastrum capricornutum).

Within each of these very broad taxonomic groups, an acute and chronic endpoint is selected
from the available test data, as the data sets allow. A summary of the assessment and
measurement endpoints selected to characterize potential ecological risks associated with
exposure to fluazifop-p-buty! is provided in Section 3.3.

2.7.5 Measures of Risk

Integration of effects and potential exposure provide an estimate of potential adverse effects -
(risk) to non-target endangered/threatened and non-endangered animals and plants that could
potentially impact the registration decision of new uses of fluazifop-p-butyl under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA), the Food Quality Protection Act (FQPA),
and the Endangered Species Act (ESA). A risk quotient approach (ratio of exposure
concentration to effects concentration, described in Section 4.0 was used to determine whether
risk of adverse effects to non-target terrestrial and aquatic animals are above Levels of Concern
(LOCs) established by the Agency. Table 2-5 provides a summary of the toxicity and exposure
endpoints that are used to calculate risk quotients.
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Table 2-5, Measures of Ecological Effects and Exposure for Use of Fluazifop-p-butyl

Assessment Endpoint

Selected Surrogate Species and Measure of Ecological
Effect’

Measures of Exposure

Birds* Acute Survival Mallard {Anas platyrhvnchos) acute oral LDs,
(most sensitive avian acute oral LD, )
Survival, Bobwhite quail (Coliaus virginianus) Reproduction
reproduction and NOAEL Maximum residues on
growth dietary food items (dietary
Mammals Acute Survival Lab Rat (Rartus norvegicus) acute oral LDsp Estimated l_invironmcntal
{most sensitive acute oral study} Concentrations {EEC))
Survival,
reproduction and Lab Rat (Rattus norvegicus) 2-generation reproductive
growth NOAEC
{most sensitive reproduciion NOAEC)
Terrestrial Acute Survival Honey Bee (4pis meliifera) acute contact study g fluazifop-p-butyl
Invertebrates {single study available} {Animal
Terrestrial Survival and growth | No Data Submitted Soil loading (EEC) from
Plants runoff and spray drift
Freshwater fish” | Acute Survivat Bluegiil sunfish (ZLepomis macrochirus) 96-h LCs Surface water daily peak
{(most sensitive 96-h fish acute LCsp) EEC*
Reproduction and | Fathead Minnow Surface water 60-day
Growth (Pimephales promelas) 30 day exposure average peak EEC*
Freshwater Acute Survival Water Flea (Daphnia magna) 46-h ECsyq Surface water daily peak
invertebrates {most sensitive freshwater invertebrate 48-h ECyy 0r 96-h | ERC?
LCs)
Survival, Water Flea (D, magna) Life cycle NOAEC Surface water 21-day
reproduction’ and | (single freshwater invertebrate life cycle smudy available) alc 4
average peak EEC
owth
Estoaring/ Acute Survival Sheepshead Minnow (Cyprinodon variegatus) 96-h LCsy | Surface water daily peak
marine fish (single estuarine/marine fish acute 96-h LCs, available) | gEC*
Reproduction and | No Data Submitted Surface water 60-day
Growth average peak EEC*
Estuarine/ Acute Survival Pacific Oyster {Crassostrea gigas) 48h ECyy Surface water daily peak
marine (most sensitive estuarine/marine acute LCs; or 1Cs, EEC!
invertebrates available)
Survival, Ne Data Submitted Surface water 21-day
reproduction and average peak EEC*
growth :
Aquatic plants | Biomass and No Data Submitted
Crowth Rate Surface water daily peak
Biomass and Ne Data Submitted EECH?
Growth Rate

£.Dgq = Lethal dose to 50% of the exposed test population; NOAEC = No observed adverse effect concentration; NOAEL = No

ohserved adverse effect level; LCsy = Lethal concentration to 50% of the exposed test population; ECs; = Effect concentration to

30% of the test population; ICsp= inhibition concentration resulting in a 50% inhibition in the test population response (e.g.,

%rowth rate, biomass)
Values listed in this table vepresent the most sensitive study result within the taxonomic group and for the measurement

endpoint identified to evaluate atrribute changes,

2 Birds represent surrogates for amphibians (terrestrial-phase) and reptiles.

* Freshwater fish are used here as surrogates for amphibians {aquatic-phasc).

4 Onein 10-year return frequency. Aquatic EECs are based on the modeling described in Sections 3.2.1.1,

3 Sensitive carly-life stage embryo development, hatching success, and survival and growth of the young are used 4s a measure of
reproduction: success.
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3.0 Analysis

3.1 Exposure Characterization

Exposure is the contact or co-occurrence between a stressor (e.g., fluazifop-butyl or fluazifop-
acid) and a receptor (e.g., organisms/ecosystems exposed). The objective of exposure assessment
is to describe exposure in terms of intensity, space, and time in units that can be combined with
the effects assessment (USEPA 1998) presented in Section 3.3,

3.2 Environmental Fatc and Transport Characterization

Fluazifop-butyl will enter the environment via spray dircctly onte foliage and soil. It may move
off-sitc via spray drift or wind movement of soil. During rainfall or other precipitation events it
may move off the field via water runoff, soil erosion, or leaching. Because of its short haif-lives
in moist soil (hours to days), fluazifop-butyl is not expected to reach surface watcr through run-
off and soil crosion. However, this cannot be ruled out because it has been detected in surface
water and groundwater. In water and sediment, it will rapidly degrade to fluazifop-acid which is
highly mobile and has the potential to reach ground water and surface water through leaching,
runoff, and spray drift.

The physicochemical properties and environmental fate studies are summarized in Section 2.2.2
and 2.2.3. Table 3-1 summarizes the results of metabolism and terrestrial ficld dissipation
studies for tluazifop-butyl and fluazifop-acid. Appendix A provides a complete summary of
gach environmental fate study.
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Table 3-1. Summary of Degradation and Dissipation Studies for Fluazifop-p-butyl and Refated Compounds’

MRID Half-Life (days)
Number Study Tvpe Status (Date of -
or Y IYP® DER)Y or Model Media Fluazifop-p-
Reference Use butyl Fluazifop-butyl Flnazifop-p-acid Fluazifop-acid
(Year)
41598001  Hydrolysis Acceptable Buffered water pH 3; Siable - -
(1989) (10/26/1992) pH 7,78 -
pH 9; 0.4
87529 Hydrolysis Not classified Buffered or -- pH 4; =120 - -
(1980) distilled water pH 6; 35
pH 7; 17
. pH 9; 0.2
Negre et Hydrolysis Not used in Filtered and -- pH 4; Stable - Fluazifop-acid showed
al. (1988) modeling deionized mili- pll 7; Stable minimal hydrolysis at pH
Q water pH9; 2.5 9
46190601  Hydrolysis Acceptable Sterile - -- pH 5; Stable -
(1995) (DER 4/29/2005) buffered pH 7; Stable
solution pH 9; Stable
93788 Photolysisin  Noi classified Sterile water -- Stable -- --
(1981) Water
41598002  Photolysis in Acceptable I.oam soil 195 - -- -
(1989) Soil (10/26/1992)
03789 Photolysisin ~~ Noti classified Loam soil - Stable -- --
(1981) Soil
Negre et Sterile soil Not vsed in Sandy loam -- 3 (pseudo first order) - -
al. (1988) modeling
162455 Aecrobic Seil  Not Classified Sandy loam 2 hours, half-life -- - --
(1984) (British for the S form
classification)  was also 2 hours
87493 Aegrobic soil Unacceptable Sandy loam, <2’ all soils -- Acid: 43-60
{1981) (DER 18 Acres - ' Parent + acid: 39-48"
10/26/1992) Parent+acid+unextracted:
92067032 178 -182
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MRID Half-Life (days)
Number Study Type Status (Date of -
r YIYPE DER) or Model Media Fluazifop-p-
Reference Use butyl Fluazifop-bugyl Flnazifop-p-acid Fluazifop-acid
(Year)
(1950) Supplemental for
parent-acid™® Calcareous Acid: 42
92067033 (DER clay loam, Parent + acid: 37-40"
(1990) 10/26/2003) Gore Hill Parenttacid tunextracted:
315-330
Supplemental for
all but the Loamy sand, Acid: 34
Speyer solls Frensham Parent + Acid: 33"
(DER 8%/4/2008) Parent+acid+unextracted:
112
l'en peat, Acid: 54
Roscdean Parent + Acid: 55"
Parent+acid+unexiracted:
385
Coarse sand,
Speyer 2.1 21- R4
Coarse sand,
Speyer 2.2 > 168
Loamy coarse -
sand, Speyer 2184
: 2.3
87492 Aerobic Soil  Not Classified Coarsc sandy - 2 hours; - —
{1980) (DER 5/3/1984)° loam unextractable phasc
not considered
1; uncxtractable
e _ Coarse sand _phase not considered
Negre et Aerobic soil Not used in Sandy loam - <l - —
al. (1988) modeling
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MRID Half-Life (days)
Number Studv Type Siatus (Date of
or wdy 3P DER)? or Model Media Fluazifop-p-
Reference Use butyl Fluazifop-butyl Fluazifop-p-acid Fluazifop-acid
(Year)
Dry non- Not used in Sandy loam -- 17 (zero order) - -
sterile soil modeling
Smith Soil Not used in Clay - < 2 days in all soils - 23
(1687 modeling when the moisture
Clay loam was greater than 65% 21
field capacity but
Sandy loam >90% remained after 11
2 days in soils with <
20% moisture
capacity
46190602  Aecrobic soil  Supplemental’ Silt loam - - Linear = 10.5 --
(1998) (DER 4/29/2003) Nonlinear DT50 =
8.3
Sandy clay
loam Linear = 9.8
Nonlinear DT50 =
8.2
Sandy loam
Linear = 7.5
Sandy loam Nonlincar DT50 =
2.7
Sandy clay Linear = 13.9
loam Nonlinear DT50 =
9.1
Clay loam
Linear=9.6
Nonlinear DT50 =
33
Linear=19.1
Nonlinear DT50 =
23
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MRID Hali-Life (days)
Number Study Tvoe Status (Date of -
or YIYP® DER) or Modet ~ Media Fluazifop-p- _ o
Reference Use butyl Tluazifop-butyl Fluazifop-p-acid Fluazifop-acid
{Year)
Kahefal.  Aerobic Soit Not used in Silty clay loam -- - 6.0 +0.18° --
(2007) modeling
Sandy clay 6.1 £8.10
loam
Sandy clay 10.3 =037
loam
Sandy clay 6.3 =014
loam
Sandy clay 11.3£040
loam
Sand 16.6 £ .76
Loam 7 = 0.49
Clay 10.6 £ 0.80
Sandy loam 13 £0.92
46190605 Acrobic Acceptable Water/sand -- - Pheny! label -
(1999) water- (DER from England 108 days (7-100
sediment 04/26/2005) day data)
Observed DT50 =
160
Pyridyl label
Linear=13.7
Water/sandy Observed
loam system DT50-30-59
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MRID Half-Life (days)
Number Study Tvpe Status (Date of -
or Y IIP® DER)? or Model Media Fluazifop-p-
Reference Use butyl Fluazifop-butyl Fluazifop-p-acid Fluazifop-acid
{Year)
from England
Phenyl label
Linear=23.2
Observed
DbT50=30-59
Pyridyl label
Linear = 43.9
Observed
DT50=30-59
87493 Anaerobic  Unacceptable for  Sandy loam, -- <2-2 - Acid: 866
(1981)  flooded soil individual 18 Acres Parent + acid: 289-315'"2
compounds Parent+acidtumextracted:
92067032 (DER 330-408
(1990) 10/26/1992)
Calcareous Parent + acid: 990~1155"
92007033 Supplemental for clay loam, Parent+acid-+unextracted:
(1550) parent+acid Gore Hill F155-1733
{DER
10/28/2003)°
Supplemental
(DER 8/4/2008)
El- Terrestrial Not used in Clay loam 4-6 -- - -~
Metwally Field modeling from Egypt
et al Dissipation
(2007)
41598003  Terrestrial Unacceptable’ Sandy loam -- 1.5 -- 18
(1989) Field {DER planted with
B Dissipation 10/26/1992) ¢otton frem
CA
Supplemental
but does not
fialfill guideline
44

56



MRID Half-Life (days)
Number Studv Tyve Status (Date of
or Y IYPE DER)? or Model Media Fluazifop-p-
Reference Use butyl Fiuazifop-butyl Fluazifep-p-acid Fluazifop-acid
(Year) .
(DER
Addendum
8/12/2008)
41598004  Terrestrial Supplemental Sandy loam -- 13 -- 42
(1989) Field but does not soil planted
Dissipation  fulfill guideline with cotion
(DER 11/9/1992) from CA
87495 Terrestrial Unacceptable!” Loamy fine - <14 - 5
(1981) Field (DER sand from NC 17 (0-3 inches) 17 (0-3 inches)
Dissipation 10/26/1992)
92067034 Silty clay loam 83
(1990) Supplemental from IL <7 17 {0-3 inches)
(DER
Addendum
8/12/2008) Fine sandy 18
[oam from CA <7 17 (0-3 inches)
Silty loam
from MS 7
<7 17 (0-3 inches)
41900605  Terrestrial Unacceptable’ Loam soil - 1.5 - 18
(1989) Field {DER planted with '
Dissipation 10/26/1992) cotton in CA
Supplemental
but docs not
fulfill guideline
(DER
Addendum
o 8/12/2008)
41900606  Terrestrial  Supplemental Sandy loam - i3 - 42
(1990) Ficld (DER 11/9/1892}  soil planted ’
Dissipation with cotton

1  Abbreviations: DER = data evaluation record; DT50 — dissipation time of 50% of the chemical

45

57



10

11

12

If the values were from the open literature it does not have a study status because a standard classification method is not available for these studies. The
results are reported because the information is still useful in describing the environmental fate of substances in the environment and an indication of whether
the information is used in modeling is provided. Some studies completed priar 1985 have not been officially classified.

AnEFED Fate summary dated 2/17/1982 estimated a half-life less than 2 days because that was the earliest sampling point after application, the data
evaluation record (DER) completed on 10/26/1992 indicated the results supported a half-life of less than a day.
The values shown are the half-life + the standard error.

Speyer soils from Germany were stored for one year prior to use which may have decreased the microbial populations present and thus degradation rates.
These values were not upgraded to supplemental.

Soils were classified using the British classification system.

The study was determined to be unacceptable because 1) no attempt was made to reconcile the results of this study with the resulis of the photolysis on soil
study (MRID 41598002) and an earlier aqueous photolysis study (MRID 93788); 2) no time zero sample was taken; 3) no data was provided to show that pH
was constant; and 4} it was not explicit that wavelengths below 290 nm were filtered.

The study was classified as supplemental because a material balance was not completed and transformation products were not addressed (DER 04/29/2005).
These studies were previously classified as unacceptable because the plots were rototilted for weed control and, in some studies, residues could not be found
or were found in much reduced levels after rototilling (DER 18/26/1992). The studies were upgraded to supplemental and the values may be considered a
lower bound for rates of dissipation (DER Addendum No. 1 08/12/2008).

This study was previously classified as unacceptable because the sampling intervals were inadequate to accurately estabhsh the half-life of the test substance,
the application rate for parent fluazifop-butyl was not confirmed, and the analytical methods for determining the concentration of fluazifop-butyl and
fluazifop-acid were not provided for review (DER 10/26/1992). The study was upgraded to supplemental and the values may be considered a lower bound
for rates of dissipation (DER Addendum No. 1 08/12/2008).

The study was originally classified as unacceptable in part of the review and supplemental in another section because the dissipation of the degradate 5-
trifluoromethyl-pyrid-2-one (degradate X} does not agree with the data reported in the aerobic metabolism and mobility laboratory studies (A. Abramovitch;
EFED Fate Summary 11/9/1992; DP Barcode D157692, D157723, D165770). The study may be considered a lower bound for rates of dissipation.

‘The half-life was calculated using the linear/natural log equation.
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3.2.1 Measures of Aquatic Exposure
3,211 Modeling Approach

Tier II modeling for selected scenarios representing labeled uses was used to generate estimated
environmental concentrations (EECs). For Tier II, two models are used in tandem: the Pesticide
Root Zone Model (PRZM}) and the Exposure Analysis Modeling System (EXAMS). PRZM
(3.12.2 dated May 12, 2005) simulates fate and transport on the agricultural field, and EXAMS
(2.98.04.06, dated April 25, 2005) simulates the fate and resulting daily concentrations in the
water body. Simulations are carried out with the linkage program shell (PES, PE version 5,
dated November 15, 2006), using the standard scenarios developed by EFED. Simulations are
run for multiple (usually 30) years, and the EECs represent daily, 21-day average, and 60-day
average peak values that are expected once every ten years based on the thirty years of daily
values generated during the simulation. Additional information on these models can be found at:

http://'www.epa.gov/oppefedi/models/water/index htm.

For aquatic endpoints, the exposure is estimated for the maximum application pattern to a 10-
hectare (ha) field bordering a 1-hactare pond, 2-meter deep (20,000 m’) with no outlet. Exposure
estimates generated using this standard surface water body (the field is the EPA pond and the
EXAMS environment is pond298.exv) are intended to represent a wide variety of vulnerable
water bodies that occur at the top of watersheds including prairie pot holes, playa lakes,
wetlands, vernal pools, man-made and natural ponds, and intermittent and first-order streams.

As a group, there are factors that make these water bodies more or less vulnerable than the
standard surrogate pond. Static water bodies that have larger ratios of drainage area to water
body volume would be expected to have higher peak EECs than the standard pond. These water
bodies will be either shallower or have large drainage areas (or both). Shallow water bodies tend
to have limited additional storage capacity, and thus, tend to overflow and carry pesticide in the
discharge whereas the standard pond has no discharge. As watershed size increases beyond 10
hectares, at some point, it becomes unlikely that the entire watershed is planted to a single crop,
which is all treated with the pesticide. Headwater streams can also have peak concentrations
higher than the standard pond, but they tend to persist for only short periods of time and are then
carried downstream.

3.2.1.2 Model Inputs

For aquatic exposure, fluazifop-butyl was assumed to degrade to fluazifop-acid rapidly and
EECs were estimated assuming application as fluazifop-acid. The appropriate PRZM and
EXAMS input parameters for fluazifop-acid were selected from the environmental fate data
submitted by the registrant and in accordance with US EPA-OPP EFED water model parameter
selection guidelines, Guidance for Selecting Input Parameters in Modeling the Environmental
Fate and Transport of Pesticides, Version 11, February 28, 2002. Input parameters can be
grouped by physico-chemical properties and environmental fate data, application information,
and use scenarios.

Physical and chemical properties relevant to assess the behavior of fluazifop-acid in the
environment are presented in Table 2-2 and application information from the label in Table 3-2.
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The input parameters for PRZM and EXAMS are in Table 3-3. Appendix B contains the model
output files and tables showing the data used to calculate input values.

Table 3-2. Summary of Application Information Used in PRZM/EXAMS to Estimate

Surface Water EECs
Use Scenarios | Application Application Maximum | Applicatio | Applicatio
Represented Rate Rate Number of n Date n Interval
(kg ai./ha)! (kg acid Agpplications (Day- (days)
t‘:quivailamts;"ha)1 Month)®
Dry Beans MIbeansST .21 and 0.18 and 0.36 4 and 2 07-06 14
D 0.42
[LbeansNM 0.21 and 0.18 and 0.36 4 and 2 23-06 14
C 0.42
ORsnbeansS 0.21 and 0,18 and 0.36 4 and 2 23-06 14
D 0.42
WAbeansN 0.21 and 0.18 and 0.36 4 and 2 23-06 14
MC 042
Peanuts NCpeanutS .21 and - 0.18 and 0.36 4 ang 2 23-05 14
D 0.42
Soybeans | MSsoybean .21 0.21 {prebloom) 5 and 23-04 14, 14, 14,
STD (prebloom) with 0.09 49*
: with 0.11 (postbloom}
(postbloom)
and 0.36
and 0.42 {(prebloom} with 2 49
(preblecom) | 0.09 (postbilom)
with 0.11
{(postbloom)

Abbreviations: ha=hectare; A=acre;, a.i.=active ingredient

1 Calculated from Ibs a.i/A using the following equation: (Ibs a.i/A) x (1 kg/2.205 lbs) x (2.47 A/hectare)=kg
a.i./A. The values reflect .19 Ibs a.i./A, 0.38 1bs a.i/A, and §.09 Ibs 2.i./A,

2 Calcutated from kg a.i./ha using the following equation: kg a.i/ha x 327.26 g/mole fluazifop-acid divided by
383.37 g/mole fluazifop-butyl = kg acid equivalents’/ha. The application rates were converted to acid
equivalents for use in PRZM/EXAMS because fluazifop-butyl degrades rapidly in laboratory studies and
exposure i modeted for finazifop-acid.

LS

Application date set to one week after crop emergence date in PRZM scenario,

4  The 14 day time interval was assumed based on the interval for dry beans and peanuts. Time between pre-
bioom and bloom is approximately 7 weeks or 49 days (Thomas, J. G. and A. Blaine. Soybean Irrigation,
Publication 2185, Extension Service of Mississippi State University, cooperating with United Stated

Department of Agriculture (USDA). http:/msucaces.com/pubs/publications/p2]85 him).

Table 3-3. Summary of PRZM/EZAMS Environmental Fate Data Inputs Used to Estimate
Surface Water Concentrations for Fluazifop-Acid.l

Fate Property Value MRID or Source, Comments
Molecular 327.3 g/mole From structure; calculated by EPI-Suite v3.12
Weight

Henry’s constant | 155 x 107° atm-m*/mole

Calenlated from vapor pressure (2.81 x 107), solubility (780
mg/L), and molecular weight of fluazifop acid (327.26 p/mole) per

input parameter guidance
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Fate Properly

Value

MRID or Source, Comments

Vapor Pressurc 2.81x 107 torr ChemIDplus Advanced, US Nafional Library of Medicine
Database available at: httpr//chem sis.nlm.nih. gov/chemidplus/.
Value shown is for fluazifop-acid (CAS No. 69335-91-7). Also
estimated by EPL-Suite +3.12 (modified Grain method)
Solubility in 7800 mg/l. MRID 46190602; Water solubility x 10 per input parameter
water (pH 7, guidance
20°C)

Soil Partition

Lowest non sand K —

MRID 41900604, 46190603; K¢ values lor fluazifop-p-acid and

Cocllicicnt, Kd 0.26 ml./g fluazifop-acid ranged from 0.14 w0 38.5 I./kg and the coefficient of
variation was smaller for Ky rather than Ko so the K, values were
used {or input values (sce Table B 4). lnput parameter guidance
rccommends usc of the average K¢ value when the value is
predicted well by Koe values; however, when sorption is not well
predicted by the Ko the lowest non sand Ky value is used.
Incorparation 0 cm Proposed label docs not specify any incorperation (Fusilade™DX)
Depth
Application Ratc Seg Table 3-2 Proposed label (Fusilade'EDX); The application rates were
converted to acid equivalents for use in PRZM/EX AMS because
fluazifop-butyl degrades rapidly in laboratory studies and exposure
is madeled for uazifop-acid.
Application 0.99 {(ground spray) fnput parameter guidance
Eificiency (.95 (aerial spray}
Spray Drift 0.01 {ground) Input parameter guidance
Fraction 0.05 (aerial)
Application Date See Table 3-2 Proposed label (Fusiladémﬁx)
and Intervals
Application type Foliar (CAM 2} Foliar applications were modeled because the label recommends

applicalion to actively growing grasses.

Post-harvest
Foliar Pesticide

| (surtace applied)

Input parameter guidance

Disposition

(IPSCND)

Photolysis in 0 days (stable) No data for fluazifop-acid or fluazifop-p-acid

Water

Hydrolysis 0 days (stable) MRID 46190601

Aerobic Aguatic 82 days MRID 46160605; 90% upper confidence hound of the mean of

Metabolism four half-lives for fluazifop-p-acid, see Table B 2

{water column)

Anacrobic 0 days (stable) MRID §7493, 92067032,92067033: 90% upper confidence bound

Aquatic of the mean of four anaerobic flooded soil hall-lives was 10356

Metabolism days, see Table B 3

(benthic)

Aerobic Soil 30 MRID 46190602 and §7493, 92067032, 92067033, 90% upper

Metabolism confidence bound of the mean of 11 half-lives for fluazifop-p-acid

and (luazifop-butyl - fluazifop-acid were used (see Table B 1),
One supplemental value for a fen peat soil was not used because
soyheans, dry beans, and peanuts are not expected to be grown on
fen peat soils.
Plant uptake No input Input paramcter guidance

factor (UPTKF)
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Fate Property Value MRID or Source, Comments

Foliage Pesticide No input Input parameter guidance
Volatization
(PLVKRT}

Foliage Pesticide Ne input Inpul parameler gnidance
First-Order
Decay

(PL.DKRT}

Foliar Wash-Qff 0.5 Input parameter guidance
Extraction
Efficiency
(FEXTRC)

Runoff Flow None : Input parameter guidance

T Inputs determined in accordance with EFED “Guidance for Chemistry and Management Practice Input
Parameters for Use in Modeling the Environmental Fate and Transport of Pesticides” dated Yebruary 28, 2002,

Scenarios are uscd to input soil, climatic, and agronomic data, chosen to result in a high-end
exposure setting for a particular crop or pesticide use within a geographic region, into
PRZM/EXAMS. Fach PRZM scenario is specific to a location. Soil and agronomic data
specific to the location are available in the scenario and a specific climatic weather station
providing 30 years of daily weather values is associated with that location. See Appendix B for
the station chosen for each scenario. Table 3-4 summarizes the PRZM scenario name and
location used to estimatec EECs for fluazifop-acid. The scenarios model use on dry beans in
Michigan, [llinois, Orcgon, and Washington, use on peanuis in North Carolina, and use on
soybeans in Mississippi.

Tabhle 3-4. PRZM}'EXAMS Scenarios Used to Estimate Concentrations of Fluazifop-Acid in
the Aquatie Environment.'

Modeling Uses Location Modeled Sail Hydroltf)gsicﬂGroup 1
o ; nrese of So
Scenario Represented (SCS Curve Number)
MIbeansSTD Dry Beans Bay thumb region | Toledo silty clay D (92, %9, 90)
' of Michigan
ILbcansNMC Dry Beans McLean County, Silt loam Not specified (82, 85,
Nlinois 87)
ORsnbeans8TD Dry Beans Marion County, Dayton silt loam D (92, 89, 90)
Oregon
W AbeansNMC Dry Beans Grant County, Ekrub fine sand C (84, 86,87
Washington
NCpearnutSTD Peanuts Eastern Pitt Craven silt loam C (89, 84, 86)
County, North
Carolina
MS Soybean §T1} Sovbcans Yazoo County, Loring silt loam C (87, 84, §)
Mississippi

! Information on the scenarios was obtained from Pesticide Root Zone Model Field and Orchard Crop Scenario
Metadata (April 5, 2006) and Pesticide Root Zone Model Field and Orchard Crop Metadata for NMC Scenarios
(April 5, 2006) available at hitp./f'www.epa.govioppefedl /modclsiwater’ under the PE Version 5.0 Documentation.

50
62



3.2.1.3 Estimated Exposure Concentrations in Surface Water

Table 3-5 summarizes the Tier 11 aquatic exposure modeling results for exposure in surface water

with EECs estimated for the water column. The output from aquatic exposure modeling is
provided in Appendix B. PRZM/EXAMS EECs reflect daily, 21-day average, and 60-day
average peak (one in ten year return frequency) surface water concentrations for aerial and

ground applications to dry beans, peanuts, and soybeans.

Surface water EECs for the water column ranged from 1.35 — 14.30pg/1. for ﬂuazﬂop acid. The

highest EECs were predicted in the Ilinois scenario for dry beans.

Table 3-5. Estimated Environmental Concentrations of Fluazifop-acid in Surface Water

using the PRZM/EXAMS model

v Ap[;iication Nuaber of Estimated Environmentak
se i ate umber o Concentrations (EECs 1)
Represented Scenario (kg acid Applications’ - (EECS) (g/l)
Aerial
0.18 4 8.38 8.28 7.58
Mib STD
eans 036 2 10.51 9.82 8.73
LbeansNMC 0.18 4 0.64 6.63 6.59
0.36 2 14.30 13.32 11.72
Dry Beans 0.18 4 7.64 747 715
ORsnbeansSTD - - - :
{.36 2 6.50 6.25 5.84
A8 4 2. 2.69 5
WAbeansNMC 0.1 83_ 253
0.36 2 3.06 2.8%8 2.63
.18 4 4, 6.04 5.2
Peanuts NCpeamuS1TD ! 35 6
0.36 2 5.87 5.54 4.84
0.18 with 0.09
Sovb MS Soybean on last 5 8.51 8.06 7.09
soybean STD application.
0.36 and 0.09 2 5.22 4.89 4.41
Ground
. 4 ; . .
MibeansSTD 0.18 7.34 6.97 6 44
0.36 2 9.0a 8.47 7.54
1. beansNMC 0.18 4 11.20 10.57 10,04
0.36 2 12.97 12.26 10.81
Dry Beans 0.18 4 6.82 6.67 6.39
ORsnbeansSTD - - - -
0.36 2 5.34 5.13 4.79
) 4 ) ] ;
W AbeansNMC 0.18 1.56 1.54 1.49
0.36 2 1.35 1.26 1.16
Peanuts NCpeanutSTD 0.18 4 5.30 4.91 422
0.36 2 4.41 4.16 3.63
51

63



U Ap;;i:ation Number of Estimated Environmental -
s€ i te HMpEr o Concentrations (EECs /L)t
Represented Scenario (kg acid Applications3 - (ERCs) (1gh)
equivalents/ha)’ Daily 21-day 60-day
0.18 with 0.09
Sovbean MSSoybean on last 5 7.56 7.06 6.13
4 STD application.
0.36 and 0.09 2 458 4.29 3.83

1 Surface water concentrations represent the daily or 24-hour, 21-day average, and 60-day average peak surface
water concentration based on a one in ten year return frequency.

3.2.14

Fluazifop-butyl has been detected in both river water and ground water samples at concentrations
less than 0.2 parts per biilion (ppb). This indicates that there is a potential for fluazifop-butyl to
reach surface and ground waters, however, it 1s not expected to persist as fluazifop-butyl. This is
supported by monitoring resuits that only detected fluazifop-butyl in the time frame that it was
expected to be used (Martinez et al. 2000). Fluazifop-acid was not detected in a non-targeted
ground water monitoring study completed in Germany (MRID 40439401); however, the
fluazifop-butyl results indicate that fluazifop-acid also has the potential to be found in -
groundwater samples as it is the primary degradate of fluazifop-butyl and it is more stable than
the parent. The limited monitoring results available are summarized below.

Agquatic Exposire Monitoring and Field Data

» Fluazifop-butyl was detected in 27% (five out of 18) samples of river water in the Guarena
and Almar river basins in Spain and 13% (three of twenty three) samples of ground water
{Martinez ef af. 2000). All detections of fluazifop-buty! occurred in the sampling period
when fluazifop-buty! was expected to be used on lentils and chickpeas in the area sampled.
When the sampling time was targeted to when fluazifop-butyl was used, it was detected in
56% of (five out of nine) river water samples at the detection limit to 0.20 pg/L and 20%
(three of 15) of ground water samples at the detection limit to 0.18 ug/L.}

+ Inaregional groundwater monitoring program conducted in Northern Ireland, fluazifop-p-
butyl was detected in one of 82 ground water samples at a concentration of 0.0041 ug/L
(Scott and McConvey 2005).

« A groundwater survey was completed in West Germany that analyzed 605 water samples
from 95 raw water wells (MRID 40439401). No residues of fluazifop-acid were found
(limit of detection was 0.00008 mg/L).

¢ TFusilade was detected in three samples from community drinking water wells in MicFarland
and Kemn County, California at concentrations of 0.06, 0.16, and 0.17 pg/L (ATSDR 2001).

» Fluazifop-butyl was listed in the USEPA STORET database and was reported as not
detected in 553 ground water samples collected between 1991 and 2002 by the Arizona
Department of Environmental Quality (USEPA STORETv2.0 Database; available at
http://www.epa.gov/storet/dw_home.html).

' Fluazifop-butyl usage was expected to occur between April and June ang the samples collected between June and
September (Martinez et al. 2000). Samples collected between October and December did not detect residues of
ftuazifop-butyl. '
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The United States Geological Survey (USGS) National Water-Quality Assessment (NAWQA)
Program Data Warehouse (available at
http://infotrek.er.usgs.gov/traverse/f2p=NAWQA:TIOME:1405517206944567) and the
California Depariment of Pesticide Regulation (DPR) Surface Water Database (available at

! h £

http://www.cdpr.ca.govidocs/cmon/surtwtr/surfdata htm) were searched tor monitoring
information on fluazifop-butyl and fluazifop-acid. No monitoring information was found.

3.2.2 Mecasures of Terrestrial Exposure

Avian and Mammalian Exposurc

Terrestrial wildlife exposure cstimates are typicaliy calculated for bird and mammals,
emphasizing a dictary exposure route for uptake of pesticide active ingredicents. These cxposures
arc considered as surrogates for terrestrial-phase amphibians as wcll as reptiles. For exposure to
terrestrial organisms, such as birds and small mammals, pesticide residues on food items are
estimatcd, based on the assumption that organisms are exposed to a singlc pesticide residue ina
given cxXposure scenario.

Birds and mammals in the field may be exposed to fluazitop-p-butyl by ingesting material
directly with the diet. They also may be cxposed by other routes, such as incidental ingestion of
contaminated soil, dermal contact with treated surfaces and soil during activities in the treated
areas, preening activitics, and ingestion of drinking water contaminated with pesticide. Only
ingestion of treated food items was considered as a routc of cxposure in this assessment.
However, it is assumed that 100% of the daily dietary requirements are from the treated ficld
which is may be conservative.

Terrestrial Estimated Environmental Concentrations (EEC’s) and acute risk quotient (RQ) values
were calculated for the purposes of assessing risk from fluazifop-p-buty! using the acute oral
dose for toxicity (LDsg), and comparing it to the available concentration of pesticide expected on
food items. The T-REX model (v1.3.1, USEPA, 2005a) was used to estimate the terrestrial
animal exposurc values resulting from possible dietary ingestion of fluazifop-p-butyl residucs on
vegetative matter and insects. The EEC values were calculated based on the default foliar
dissipation half-life of 35 days for the parent and degradates due to the lack of foliar dissipation
data. The terrestrial EECs were calculated based on the proposed maximum label application
ratcs. For the proposed soybean application rate, T-REX analysis showcd that the EEC’s for the
two applications were highest after the original application of 0.373, therefore this value was

. used to calculatc RQ’s for terrestrial species. The default half life value of 35 days was selected
in the absence of dissipation data. The predicted maximum residucs of fluazifop-p-butyl that
may be expected to occur on selected avian or mammalian food items immediately following
application are presented in Table 3-6.
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Table 3-6. EECs of Fluazifop Residues on Terrestrial Dictary Items

EEC (ppm)

[nitial /Follow-up Number of Broadleaf Fruits/oods/
Application Rate | Applications @ Short Tall plants/ mlla:' p: S
(1b aifacre) interval (day) £rass grass small . 8

. insects
insects
Peanuts and Dry
Beans 0.375/0.375 2(14) 3928 18.00 22.09 2.45
Soybeans ¢ -
) 41.25 50.63 5.63%
0.375/0.094 2¢49) i 6 ¢

Terrestrial Plants

There are no data regarding the explicit toxicity of fluazifop-p-butyl to terrestrial plants.
Therctore, no modeling of exposurc for soil or foliar residues for terrestrial and semi-aquatic
plants was performed.

3.3 Ecological Effects Characterization

In screening-level ecological risk assessments, effects characterization describes the types of
effects a pesticide can produce in an organism or plant. This characterization 1s based on
registrant-submitted studies that describe acute and chronic effects toxicity information for
various aquatic and terrcstrial animals and plants. The most sensitive species were selected from
the available data and were used in this analysis. All acceptable or supplemental guideline study
data for tluazifop tormulations and degradates are summarized in Appendix C.

3.3.1 Terrestrial Effects Characterization

3.3.11 Terrestrial Animals

Birds and Mammals

The most sensitive avian acute and chronic toxicity test results selected for use in assessing
baseline risk from fluazifop-p-butyl are summarized in Table 3-7; see Appendix C for ail test
data results. In birds, the acute oral LDsp for Anas platyrhynchos is >5,000 mg/kg-bw and the 8-
d (5-d exposure and 3-d post-exposurc) avian dietary LCsy value for Phasianus colchicus is
20,767 ppm, both practically nontoxic. The avian reproductive toxicity NOAEL for a Colinus
virginianus study and an A. platyrhynchos study arc both >50 ppm (e.g., the highest exposurc
level tested did not result in any reproductive effect, or loss of weight or growth in adults or
chicks). In Jaboratory rats, fluazitfop-p-butyl has a dose based acute toxicity LDsg value of 1940
mg/kg-bw (slightly toxic) and a 2-generation reproductive NOAEL value of 0.74 ppm.
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Table 3-7. Summary of Acute and Chronic Toxicity Data for Birds and Mammals Exposed

to Fluazifop

Exposure Reference
Parameter Study Type Species Duration Toxicity Value (Study
Classification)
Abundance (i.¢., Birds
survival, Acute {Dose- [Mallard (4ras  (Single oral dose {LDsy >3528mgikg- 140829201
reproduction, and  |based) platyrhynchos) bw Acceptable
irgiwv?sli;fbirds and |Acute (Dose- Mallard (4ras |[Single oral dose [LDs; >3000mg/kg- 100131457
mammals based) platyriynchos) bw Acceptable
Acute Pheasant 8-day{5d LCsp 20,767ppm  (G0ORT482
{Dietary- (Phasianus exposure, 3 d Acceptable
based} celohicus) post) dietary
Chronic Bobwhite quail [Avian NOAEL >50 ppm  {00093802
{Dose-based} [{(Colinus reproduction {Supplemental)
Virginianus) study, 31 week '
Chronic Mallard (Anas jAvian NOAEL =50 ppm  |00093801
{Dietary- platyrhynches) |reproduction {Supplemental}
based) study, 23 week
Mammals
Acute (Dose- |Rat (Rattus Single oral dose [1.Dsp 1940 mg 00162439
based) norvegicus} a.i/kg-bw ( Acceptable
Chronic Rat (Rattus 2-Generation  |0.74 ppm a.i 92067050
{Dietary- HOFVEZICUS) reproduction {NOAEL) Acceptable
based) study

Terrestrial Invertebrates

Fluazifop-p-buty! is practically non-toxic to the Honey Bee with the lowest acute contact LDsg of
63 ng/bee. The most sensitive honey bee toxicity data value is summarized in Table 3-8, see
Appendix C for all honey bee testing data.

Table 3-8, Summary of Selected Acute Toxicity Data for Honey Bee Exposed to Fluazifop

p " Study T Speci Exposure Toxicity Reference
arameter udy 1ype pecies Duration Value (Study
. Classification)

Abundance (i.e., Acute Dermal | Honey bee 24 hr EDg 63 g | 00162453
survival, Contact (Apis mellifera} ai/Bee Acceplable
reproduction, and :
growth) of 491ppm”
heneficial insccts

* Based on Honey Bee (4pis mellifera) Toxicity Vaiue 63.0 pg/individual, assuming an average fresh weight per honey bee of
128 milligrams. The LDy, of honey bees was multiplied by 7.8 to determine the value based on a ppm toxicity for use with
TREX residues on dietary items,

3.3.1.2

No toxicity data have been submitted regarding the toxicity of fluazifop-p-butyl to plants. Dicot
plants are presumed to not be affected at the application rate due to the fact that it is used
routinely on dicot plant crops and no incidents of damage to these species have been reported.

Terrestrial Plants
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Effects to monocots at the application rate is presumed as this is its purpose and to algae and
effects to lichens at application rates are also presumed in the absence of data. :

3.3.2 Agquatic Effects Characterization

3.32.1 Agquatic Animals

Aquatic toxicity data were measured for the parent compound for a number of aquatic species;
see Appendix C. These values were converted to acid equivalent values to allow comparison to
the surtace water EECs modeled for fluazifop-acid. The most sensitive of the acute and chronic
values are summarized in Table 3-9. The Pacific Oyster (Crassostrea gigas), with a 48-h ECsp
value for embryo/larval survival and development of 0.083 mg acid equivalents (ae)/L was the
most acutely sensitive of the aquatic organisms tested. Fluazifop-p-butyl is considered very
highly toxic to mollusks, both freshwater and saltwater based on this result. Fluazifop-p-butyl is
also considered very highly toxic to freshwater fish, other freshwater invertebrates, and
estuarine/marine fish. -

Chronic toxicity tests were submitted for both a freshwater and estuarine/marine invertebrate
species, and for a freshwater fish species. The most chronically sensitive species was the
estuarine/marine invertebrate 4. bahia with a 28-d reproduction NOAEC of 0.0148 mg ae/L.
The D. magna 21-d reproduction NOAEC value of 0.0854 mg ae/L while slightly higher is of
similar sensitivity. The freshwater fathead minnow value 30-d early life stage NOAEC value of
>0.203 mg ae/L was less sensitive than the invertebrates. Acceptable chronic toxicity data for
estuarine/marine fish have not been submitted to the Agency. However, an ACR value
calculated for the freshwater fish 2. promelas of 1.6' was used to extrapolate an early life stage
NOAEC of >0.0043 mg ae/L from the acute 96-h LCsq value available for C. variegatus. ACR
vatues for crustaceans’ ranged from 12.4 for A. bahia to 5,538 for D. magna. Aquatic animal
toxicity data used in this assessment are listed in Table 3-9.

Table 3-9. Summary of Acute and Chronic Toxicity Data for Aquatic Animals Exposed to
Fluazifop

Study Exposure Reference
Parameter Type Species Duration Toxicity Value (Study-
Classification)
Survival and Freshwater Fish
g;;gg:;ogs;f Acute Fathead minnow | 96 hours .32 mg acid-equiv./L 00087485
and inveriebrates (Pimephales {0.37 mg a.i. /L) { Acceptable)
promelas) (LCsq) '

'Fish ACR = P. promelas 96-h LCsy/ P. promelas early-life stage NOAEC = .32 ppm ae/>0.203 ppm a¢ = <1.6;
estimated C. variegatus NOAEC = C. variegatus 96-h LC;y/fish ACR = 6,86/<1.6 = >4,3 ppm ae.

? D magna ACR = 48-h ECso/life cycle NOAEC = 5.14ppm/0.0854ppm = 60 to D magna ACR = 48-h ECqy/life
eycie NOAEC = 473,000 ppm/0.0834ppm = 5,338; Americamysis bahia ACR = 96-h LCsy/life cycle NOAEC =
0.184 ppm/0.0148 ppm = 12.4 to Americamysis bahia ACR = 96-h LCsp/life cycle NOAEC = {1,440 ppm/0.0148
ppm=29.7 :
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Study Exposure Refercnce
Parameter Type Species Duration Toxicity Valne (Study
Classification)
Chronic Fathcad Minnow | 30 days ={.203 mg acid-cquiv. /1. 000938048
(P. promelas) (=0.283 mp a.i. /L al) (Acceptable)
' {(NOAEQ)
Freshwater Invertebrates
Acute Water flea 48 hours ¥5.14 mg acid-equiv. /L | 00087449
{(Daphnia {6.02 mp/L ai) {Acceptable)
magha) {ECsq)
Chronic Water flea 21 day Life 0.0854 mg acid- 00093807
{(Daphnia Cycle equiv.il. {Supplemental)
Magna) (0.100 mgiL a.d)
(NOAEQ)
4. Survival and | Estvarine/Marine Fish
reproduction of [~ ore Sheepshead 96 hours 6.86 mg acid-cquiv./L | 00152173
estuarine/marine - . .
fish and Minnow {8.04 mg/L ai. (1.Cgy) {Supplemental}
o (Cyprinodon
invertebrates '
variegaius)
Chromic Extrapolated Exirapolated | >»4.3 acid-equiv./L -
Sheepshead early lifc {(NOAEC derived from
Minnow value stage test fish ACR ol <1.6 and
Sheepshead acute value
above)
Estuarine/Marine Inverichrates
Acute Pacific Gyster 48 hours 0.083 acid-equiv./L ACC 251454
(Crassosirea (0.097 megflL ad. (ECsyy {Acceptable)
gigas) for survival and
development of
embryoflarval stage)
Chronic Mysid 28 day 0.0148 mp acid- 00093845, 1981
{Americamysis Reproduction | equivi./L {Supplemental}
bahia) Test {0.0174 mp/L)
NOAEC)

*The Pacific oyster 48-hr acute value will be used 1o assess acute risks to freshwater mollusks because it is lower
than the acute freshwater invertebrale data, which is available only for crustaceans.

3.3.2.2 Aquatic Plants

There was onc aquatic plant test with fluaziptop-p-butyl; it was with the freshwater green alga
Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum). It provides a 4-d ICsg
value of >1.5 mg ac/L. (>1.8 mg ai/[.) and a NOAEC of 0.75 mg ae/L (0.88 mg ai/L) (MRID
41900603). The study is classified as supplemental.

4.0 Risk Characterization

Risk characterization is the integration of exposurc and effects characterization to determine the
ecological risk from the usc of fluazifop-p-butyl and the likelihoed of cffects on aquatic life,
wildlife, and plants based on varying pesticide-use scenarios. The risk characterization provides
estimation and a description of the risk; articulates risk assessment assumptions, limitations, and
uncertainties; synthesizes an overall conclusions; and provides the risk managers with
information to make regulatory decisions.

57
69



4.1 ~ Risk Estimation ~ Integration of Exposure and Effects Data

Results of the exposure and toxicity effects data are used to evaluate the likelihood of adverse
ecological effects on non-target species. For the assessment of fluazifop-p-butyl risks, the risk
quotient (RQ) method is used to compare exposure and measured toxicity values. Estimated
environmental concentrations (EECs) are divided by acute and chronic toxicity values. The
RQ’s are compared to the Agency’s levels of concern (LOCs). These LOCs are the Agency’s
interpretive policy and are used to analyze potential risk to non-target organisms and the need to
consider regulatory action. These criteria are used to indicate when a pesticide’s use as directed
on the label has the potential to cause adverse effects on non-target organisms. The LOC’s are
listed in Appendix D.

4.1.1 Non-target Aquatic Animals and Plants

Surface water concentrations resuiting from fluazifop-p-butyl application were predicted with the
Tier II models PRZM-EXAMS. These aquatic Estimated Environmental Concentrations
(EEC’s) are listed in Table 3-5. Peak EECs were then compared to acute toxicity endpoints to
derive acute RQ’s. The 60- day EECs were compared to chronic toxicity endpoints (NOAEC
values) to derive chronic RQ’s for fish, and 21-day EECs were compared to chronic toxicity
endpoints for aquatic invertebrates. Acute RQ’s for freshwater and estuarine/marine organisms
for different exposure scenarios are presented in Table 4-1 and chronic RQ’s for these species
are presented in Table 4-2.

Table 4-1. Acute risk quotients for fish and invertebrates exposed to fluazifop-acid in the
water column from proposed new uses’.

Acute Risk Quotients
SCENARIO
Freshwater . Estuarine/Marine
. Aunplication
oae st cron{seerie | e | T | Mol |y P | | e
: (1bs ai/A)
MI beans 0.18 0.03 0.10* <0.01 <0.01 0.10%
STD 0.36 .03 0.13* <0.01 <0.01 0.13*
IL beans 0.18 0.02 | 0.08* <0.01 <0.01 0.08*
NMC .36 0.04 0.17* <0.01 <0.01 0.17*
Dry Beans F o mbeans| 018 | 0.02 | 0.09% <0.01 <0.01 0.00%
= STD 0.36 0.02 0.08% <0.,01 <0.01 0.08%
B WA beans 018 |<001| 003 <0.01 <0.01 00
< NMC 036 |<001] 004 <0.01 <001 004
Peanuts NC peanut 0.18 0.02 0.08* <0.01 <0.01 0.08%
’ STD 0.36 0.02 0.07% <0.01 <0.01 0.07%
Ms .18/ 0.09%% | 0.03 0.10% <0.01 <0.01 0.10%
Soybean | Soybean oot 002 | o060 <0.01 <001 0.06*
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Acute Risk Quotients
SCENARIO .
Freshwgter Estuarine/Marine
Co Application
?ppll:a:;lo(!:lm SC;:;)ario Rate Fish" | Mollusks® Inve?tii?ates“ Fish® | Invertebrates’
P P (tbs ai/A)
MI beans 0.18 0.02 0.,09* <0.01 <0.01 0.09%*
STD 036 003 | 0.11% <0.01 <0.01 011
IL beans 0.18 0.04 | 0.13* <0.01 <0.01 0.13*
- NMC 0.36 004 | 0.16% <0.01 <0.01 0.16*
Y ECAS [OR snbeans| 0.8 | 0.02 | 0.08* <0.01 <001 0.08*
< STD 0.36 0.02 | 006* <001 <001 0.06%
2 WA beans | 018 | <0.01] 002 <0.01 <0.01 0.02
& NMC 0.36 <0.01 0.02 <0.01 <0.01 0.02
NC peamat 0.18 0.02 0.06* <0.01 <001 0.06*
Peanuts .
- STD 0.36 0.01 0.05% <0.01 <0.01 0.05*%
MS (.18/000%% 0.02 0.09* <(.01 <0.01 0.09%
Soybean Sovbean 0.26/
STD ooomes | 001 | 006* <0.01 <0.01 0.06*

Bolded R(} values exceed the Agency’s acute LOC (0.5) for direct effects to non-listed species {none)
* RQ values exceed the Agency’s endangered acute LOC (0.05) for listed species
** There are five applications per season (rate for first four/rate for last).
*** There are two applications per season (rate for firsyrate for second).
? Based on Fathead minnow (P. promelas) 96-h L5y = 320 ppb ae
® When the acute estuarine/marine mollusk value is more sensitive than freshwater invertebrate data with no
freshwater moliusk test resnlts, the estuarine/marine motlusk data is used to assess risk to freshwater molhusks,
Therefore, this acute value is based on Pacific Oyster (C. gigas) 48-h ECsy = 83 ppb ae
° Based on Water Flea (D. magna) 48-hr LCsy = 5,140 ppb ae
¢ Based on Sheepshead Minnow (C. variegatus) 96-h LCso = 6,860 ppb ae
¢ Based on Pacific Oyster {C. gigas) 48-h ECg = 83 ppb ac

Table 4-2. Chronic risk quotients for fish and invertebrates exposed to fluazifop in the
water column from proposed new uses’

SCENARIO : Cl{ronic Risk Quotients
Estuarine/Marine Freshwater
T;;)ILP ::;t(l:{:;p Sc(é;(:tgio (th::ﬂt.e 4) Fish® Invertebrates” Fish® Invertebrates®

MI beans 0.18 <0.1 0.6 <{.1 <().1

STD 8.36 <0.1 0.7 <Q.1 0.1
I1. beans .18 <0.1 0.4 <0.1 <(.1

Dry NMC 0.36 <0.1 0.9 <g.1 0.2
Beans OR snbeans 0.18 <0.1 0.5 <0.1 <0.1
k- STD 0.36 <0,1 0.4 <0.1 <0.1
2 WA beans 0.18 <0.1 0.2 <0.1 Co<01
NMC 0.36 <0.1 0.2 <1 - <041

Peants NC peanut 0.18 <0,1 04 <0.1 <0
5TD 0.36 <0.1 0.4 <0.1 <01
MS Soybean: | 0.18/0.09 <0.] 0.5 <0.1 Co<hll
Soybean STD 0.36/ 0.09 <0.1 0.3 <0.1 - <01
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SCENARIO : leronic Risk Quotients
Estuarine/Marine Freshwater
T;:J?;f:tg;p S:gll;:gio (lbI:aat; A) Fish® Invertebrates” Fish® Invertebrates®

MI beans 0.18 <0.1 0.5 <01 <0.1
STD £.36 <0.1 0.6 <0.1 <(.1

IL. beans 0.18 <0.1 0.7 <(.1 g.1

Dry NMC 0.36 <0.1 0.8 <0.1 0.1
= Beans OR snbeans 0,18 <Q.1 0.5 <0.1 <0.1
= STD 0.36 <0.1 03 <0.1 <Q.1
5 WA beans 0.18 <0.1 0.1 <0.1 <0.1
NMC 0.36 <().1 0.1 <0.1 <0.1
Peamuts NC peanut 0.18 <01 03 <0.1 <0.1

STD 0.36 <{).1 03 <0.1 <0.1

Soybean MS Soybean 0.18/0.09 <0.1 0.5 <{().1 <0.1

STD 0.36/ 0.09 <0.1 0.3 <0.1 <0.1

"Bolded RQ values exceed the Agency’s chronic LOC (1.0)

® Based on C. variegates extrapolated carly life stage NOAEC of >4,300 ppb ae

® Based on M. bahia reproduction NOAEC = 14,8 ppb ae

* Based on Fathead Minnow (P. promelas) carly life stage NOAEC of 2203 ppb ae
dBased on Water Flea (D, magna) reproduction NOAEC of 85.4 ppb ae

4.1.1.1 Non-target Aquatic Animals

Acute Risk

The Agency’s acute endangered LOC value (0.05) was met or exceeded for acute risks to
estuarine/marine invertebrates and for freshwater mollusks for all proposed applications except
both ground and aerial applications under the WA beans scenario. The Agency’s acute LOC
value was not exceeded for either freshwater or estuarine/marine fish or crustaceans.

Chronic Risk

The Agency’s chronic LOC value (1.0) was not exceeded for any aquatic organisms based on
fish and crustacean toxicity results. While a mollusk was the most acutely sensitive species
tested, there is no comparable chronic value for a mollusk species. However, the 48-hr mollusk
embryo/larval NOAEC for effects on survival and normal development is higher than estimate
exposure levels.

4.1.1.2 Aquatic Plants

There was one aquatic plant test with fluazipfop-p-butyl; it was with the freshwater green alga
Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum). It provides a 4-d ICs
value of >1.5 mg ae/L (>1.8 mg ai/L} and a NOAEC of 0.75 mg ae/L (0.88 mg ai/L) (MRID
41900603). As both these values are higher than estimated exposure concentrations, no effect on
this algal species 1s expected.
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4.1.13 Non-target Terrestrial Animals

Residues in potential dietary sources (e.g., vegetation and insects) for terrestrial insects;
mammals and birds were estimated using the Tier I model T-REX Version 1.3.1. This model
provides estimates of concentrations (maximum, or upper bound, and average) of chemical
residues on the surfaces of different types of foliage that may be sources of dietary exposure to
avian, mammalian, reptilian, or terrestrial-phase amphibian receptors. The surface residue
concentration (ppm) is estimated by multiplying the application rate (pounds active ingredient
per acre) by a value specific to each food item. For both mammals and birds, three animal body
weight classes are considered. The RQ’s for terrestrial invertebrates are summarized in Table
4-3, avian species are summarized in Table 4-4 and mammalian RQ’s are summarized in Table
4-5. T-REX analyses are presented in Appendix E.

Table 4-3. Terrestrial invertebrate risk quotients for proposed aerial applications of
fluazifop-p-butyl -

Initial ;Faotl‘:(gxl;u;)ﬂ:flil)matmn Nuriz:;::v(); ‘?éla;;l; @ Food Item Acute RQ®
Short Grass <0.01
Peanuts and Dry Beans 2(14) Tall Grass <().01
0.375/0.375 Broadleaf plants/small insects <{.01
Fruits/pods/large insects <0.01
Short Grass <0.01
Tall Grass <0.01
Soybeans 0.375/0.094 2049) Broadleaf plants/small insects <0.01
Fruits/pods/large insects <0.01

*Bolded values exceed the Agency’s endangered LOC for terrestrial invertebrates (LOC = 0.05) — none exceed

® Based on acute contact LDsg = 491.0 ppm derived from Honey Bee (Apis mellifera) LDsy value of 63.0 ugfindividual, assuming
an average fresh weight per honey bee of 128 milligrams. The LDy, of heney bees was myltiplied by 7.8 to determine the ppm
toxicity.

Table 4-4. Avian risk quotients for proposed aerial applications of fluazifop-p-butyl’

miﬁ?i /F_oliowup Number of Appli. Acnte Dietary-| .. Chronic

Application Rate . Food Item o | Dietary-based

(b ai/acre) @ interval (day) based RQ RO

Short Grass <0.01 <{(1.8

Peanuts and Dry Beans 2(i4) Tail Grass <0.01 C <04

0.375/0.375 Broadleaf plants/small insects <0.01 <0.4

Fruits/pods/large insects <0.01 - <0.1

Short Grass <0.01 <1.8

Tall Grass <{).01 . <8

Soybeans 0.375/0.094 249) Broadicaf plants/small insects <0.01 <10

Fruits/pods/large insects <0.01 <01

TBolded values exceed the Agency’s chronic LOC (1.0} - none exceed

* Acute-dosed based numbers were not calculated because the highest conceniration tested (5000 mgrkg-bw) did not produce any
toxicant related toxicity. Because dose-based residue values are below this level no acute effects are expected.

? Based on Pheasant (Phastanus colchicus) dietary 8-d LCsy = 20,767 ppm

¢ Based on Bobwhite quail (Colinus virginianus) and Mailard Duck (dras platyriynchosi) NOAEC >50 ppm
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Table 4-5. Mammalian risk quotients for proposed aerial applications of fluazifop-p-butyl’

Initial /Followup Number of Acute Chronic
Application Rate Apphi. @ Food Item Dose- Dietary-
(ib ai‘acre) interval (day) based RQ? | based RQ'
Shert Grass <0.01 2.6
Peanuts and Dry Tall Grass ' <0.01 1.2
Beans 0.375/0 375 2(14) Broadleaf plants/small insects <0.0} 1.5
Fruits/pods/large ingects <0.01 0.2
Seeds <{.01 --
Short (rass £.02 6.1
Soybeans Tall Grass . <0.01 2.8
0.375/0.004 2(49) Broadleaf plants/small insects 0.01 34
Fruiis/pods/large insects <0.01 0.4
Seeds <0.01 -

Bolded values exceed the Agency’s chronic LOC {1.0)
® Based on Norway Rat {Raftus norvegicus) LDy = 1940 mg/kg-bw _
b Rased on Norway Rat (Rattus norvegicus) 2-generation reproduction NOAEC= 14.8 ppm

Acute Avian Risk

No acute risks are expected for avian species, or terrestrial-phase amphibians for which they are
surrogates, from the proposed new uses of fluazifop-p-butyl. Acute dietary based risk quotients
were 0.04 or less for all proposed uses and did not exceed the Agency’s LOC for listed (LOC =
0.1) or non-listed (LOC = 0.5) birds. Acute-dosed based numbers were not calculated because
the highest concentration tested (5000 mg/kg-bw) did not produced any toxicity. Because dose-
based residue values are below this level no acute effects are expected.

Chronic Avian Risk

RQ values using the highest level tested resulted in no exceedences of the chronic LOC (1.0) for
the Peanut and Dry Bean scenarios. Potentially the RQ values slightly exceed the Agency’s
LOC for birds feeding on short grass (RQ <1.8) when using the highest NOAEC value tested.

Acute Mammalian Risk :

No acute risks are expected for mammalian species from the proposed new uses of fluazifop-p-
butyl. Acute risk quotients did not exceed the Agency’s LOC of 0.5 for non-listed and 0.1 for
listed terrestrial mammals for any of the proposed uses of fluazifop-p-butyl.

Chronic Mammalian Risk _

Dose based data show that chronic RQ values exceed the Agency’s chronic LOC for mammals
feeding on short grass, tall grass, broadleaf plants, small insects, fruits, pods and large insects but
not for those feeding exclusively on seeds. Dietary based data show that chronic RQ values
exceed the Agency’s chronic LOC for mammals feeding on short grass, tall grass, broadleaf
plants and small insects but not for those feeding exclusively on fruits, pods and large insects.
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4.1.1.4 Non-target Terrestrial and Semi-Aquatic Plants

Although there are no acceptable data to assess the possible risks of fluazifop-p-butyl to dicot
species, risks are presumed to be minimal due to the fact that fluazifop-p-butyl has a mode of
action specific to monocot terrestrial plants and is routinely applied to a variety of dicot plant
crops at similar application rates and there are no reported incidents of damage to dicot plant
species in the EIIS database. Similarly, there are no restrictions or advisories against the
application of this chemical to dicot plants on the current label. However, risks are presumed for
monocot terrestrial and semi-aquatic plants, and lichens due to the lack of toxicity data for these
species.

4.2 Risk Description

The results of this risk assessment indicate that there are potential effects to listed
estuarine/marine invertebrates, mammals, terrestrial monocot plants, aquatic plants algae and
tichens from the proposed new applications of fluazifop-p-butyl.

4.2.1 Risks to Aquatic Organisms

The Agency’s acute LOC was not exceeded for any non-listed aquatic animal species (LOC =
0.5). The Agency’s endangered LOC value (0.05) was met or exceeded for acute risks to listed
estuarine/marine invertebrates and freshwater mollusks for all proposed applications except both
ground and aerial applications under the WA beans scenario. The Agency’s acute endangered
LOC value was not exceeded for freshwater or estuarine/marine fish or for freshwater
crustaceans.

The Agency’s chronic LOC was not exceeded for fish or invertebrates for any scenario.
However, there is one incident of a fish kill resulting from a registered use fluazifop-p-butyl in
combination with other compounds reported in EFED’s Ecological Incident Information System
(EIIS) database:

Incident: 1007601-001

1998 A fish kill occurred in a small pond in Phillipstown, IL, killing about 200
catfish, largemouth bass, crappie, and red ear sunfish. The kill happened
following application with a tank mix of Fusion (fluazifop-p-butyl and
fenoxaprop-p-ethyl) and Flexstar (Fomesafen Sodium) to nearby soybeans. The
treated area was separated from the pond by a minimum of 100 feet with thick
hedgerow and mature trees in between. The pond was 1/10 acre and about 10 feet
deep. On the evening following the application there was a 0.9" rainfall. Winds
were reported to be between 10 and 20 mph. There was no evidence of damage to
plants around the pond. This suggests that there were not significant amounts of
drift of the herbicides into the pond, but the pond could have been contaminated
by runoff from the fields after the rainfall. Fomesafen sodium is not likely the’
cause of the fish mortality since it.is practically nontoxic to fish. Fenoxaprop-p-
cthyl could have contributed to the cause because it is highly toxic to fish. '

Due to its toxicological specificity to monocot plant species, fluazifop-p-butyl is likely to pose
risks to listed and non-listed non-target aquatic nonvascular and vascular plants. While there
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was one test with a freshwater algal species which did not indicate there would be concerns,
because the full suite of algal species were not tested, the cyanobacterium was not tested, no
vascular aquatic plants were tested and given that the test with P. subcaptiatata is only
supplemental, and that fluazifop-p-butyl is a herbicide, insufficient information is available to
definitively say there is no risk. Therefore, risks to aquatic vascular plants, algae and lichens are
presumed in the absence of this data.

There are no data to evaluate the toxicity of degradate X for any plant or animal. In fate studies,
degradate X made up to 37% of applied equivalents. If the toxicity of degradate X is presumed
to be as toxic as the parent compound, increased risks to estuarine/marine invertebrates and
freshwater mollusks are expected.

4.2.2 Risks to Terrestrial Organisms

4221 Terrestrial Animals

No acute risks arc expected for mammals and birds from the proposed new uses of fluazifop-p-
butyl. Acute risk quotients did not exceed the Agency’s LOC for terrestrial invertebrates,
mammals or birds for any of the proposed uses of fluazifop-p-butyl. However, the dose based
chronic mammalian RQ values exceed the Agency’s LOC for all proposed uscs except for
mammals feeding only on seeds and the dictary based chronic mammalian RQ values exceed the
Agency’s LOC for all proposed uses except for mammals feeding only on fruits, pods, or large
insects.

4222 Terrestrial Plants

There are no acceptable data regarding the toxicity of fluazifop-p-butyl o terrestrial plants.
However, fluazifop-p-butyl at the proposed application rates is likely to pose risks to non-target
terrestrial monocot plants given that {fluazifop-p-butyl! is registered to control monocot plant
species and that there are three reported incidents in EFED’s EIIS database where crop damage
was reported on corm, which is a monocot specics:

Incident: 1012499-038

2001 Syngenta reported a complaint that an application of FLEXSTAR herbicide
on field corn damaged 90 of the 175 acres treated (51%). The symptoms were
discoloration and bleaching. FUSION was also applied. The incident occurred in
Ida Grove, 1A.

Incident: 1012499-024

2001 Syngenta reported a complaint that an application of FLEXSTAR herbicide
on ficld corn damaged 75 of the 120 acres treated {65%). The symptom was
chlorosis. Fusion herbicide was also applied. The incident occurred in
Mecchanicsville, TA.

[012499-031
2001 Syngenta reported a complaint from a farmer that usc of FLEXSTAR
herbicide damaged all 195 acres of {ield corn that was treated. The symplom was
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necrosis (brown or dead leaves). Fusion herbicide was also applied. The incident
occurred in Lidderdale, 1A.

Incidents were also reported on soybeans and for the racemic mixture of fluazifop-butyl
incidents were reported for peanut. These are dicot species. None of these uses were
shown to be for a registered use.

1007755-022

In 1998, a complaint was made that use of FUSION herbicide resulted in plant
damage to 20 acres of soybeans. The application rate was not reported and this
may not have been a registered use. It is possible that this type of incident could
occur again. The incident occurred in Clay County, IN.

1011838-012

In 2001, a complaint was made that an application of FUSILADE herbicide on
peanut resulted in stand reduction in 70 of the 207 acres treated (34%). The use
may not have been a registered use and it is possible that it could occur again.
The incident occurred in Mitchell County, GA.

There are no acceptable data regarding the toxicity of fluazifop-p-butyl to terrestrial plants.
However, fluazifop-p-butyl at the proposed application rates is likely to pose risks to non-target
listed and non-listed monocot plants given that fluazifop-p-butyl is registered to control monocot
plant species.

Although there are no acceptable data to assess the possible risks of fluazifop-p-butyl to dicot
species, risks are presumed to be minimal due to the fact that fluazifop-p-butyl is routinely
applied to a variety of dicot plant crops at similar application rates and there are no reported
incidents of damage to dicot plant species in the EIIS database for registered uses. However, due
to the lack of toxicity data, risks are presumed for and lichens (of which algae are a symbiont).

4.2.3 Federally Threatened and Endangered (Listed) Species Concerns

4.2.3.1 Taxonomic Groups potentially at Risk

The Agency’s endangered LOC values were met or exceeded for acute risks to listed
estuarine/marine invertebrates and freshwater mollusks for all proposed applications except both
ground and aerial applications under the WA beans scenario. Risks are presumed for listed
algae, lichens and aquatic and tetrestrial monocot plants. A list of endangered/threatened species
at the state level for these taxonomic groups is attached to this assessment. The registrant must
provide information on the proximity of federally listed species to the fluazifop-p-butyl use sites.
This requirement may be satisfied in one of three ways: 1) having membership in the FIFRA
Endangered Species Task Force (Pesticide Registration [PR] Notice 2000-2); 2} citing FIFRA
Endangered Species Task Force data; or 3) independently producing these data, provided the
information is of sufficient quality to meet FIFRA requirements. The information will be used
by the OPP Endangered Species Protection Program to develop recommendations to avoid
adverse effects to listed species. '
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4.2.4 Implications of Sublethal Effects

4.2.4.1 Indirect Effects Analysis

The Agency acknowledges that pesticides have the potential to exert indirect effects upon the
listed organisms by, for example, perturbing forage or prey availability, altering the extent of
nesting habitat, creating gaps in the food chain, etc. In conducting a screen for indirect effects,
direct effect LOCs for each taxonomic group are used to make inferences concerning the
potential for indirect effects upon listed species that rely upon non-endangered organisms in
these taxonomic groups as resources critical to their life cycle. Based on this analysis, aquatic
animals are the most likely species to be affected by the proposed new uses.

4.2.4.2 Critical Habitat

In the evaluation of pesticide effects on designated critical habitat, consideration is given to the
physical and biological features {constituent elements) of a critical habitat identified by the 1.8
Fish and Wildlife and National Marine Fisheries Services as essential to the conservation of a
listed species and which may require special management considerations or protection. The
evaluation of impacts for a screening level pesticide risk assessment focuses on the biological
features that are constituent elements and is accomplished using the screening-level taxonomic
analysis (risk quotients, RQ’s) and listed species levels of concern (LOCs) that are used to
evaluate direct and indirect effects to listed organisms.

The screening-level risk assessment has identified potential concerns for indirect effects on listed
species for those organisms dependant upon terrestrial monocot plants and aquatic plants and
animals. In light of the potential for indirect effects, the next step for EPA and the Service(s) is
to identify which listed species and critical habitat are potentially implicated. Analytically, the
identification of such species and crifical habitat can occur in either of two ways. First, the
agencies could determine whether the action area overlaps critical habitat or the occupied range
of any listed species. [f so, EPA would examine whether the pesticide’s potential impacts on
non-endangered species would affect the listed species indirectly or directly affect a constituent
element of the critical habitat. Alternatively, the agencies could determine which listed species
depend on biological resoutces, or have constituent elements that fall into, the taxa that may be
directly or indirectly impacted by the pesticide. Then EPA would determine whether use of the
pesticide overlaps the critical habitat or the occupied range of those listed species. At present,
the information reviewed by EPA does not permit use of either analytical approach to make a
definitive identification of species that are potentially impacted indirectly or critical habitats that
is potentially impacted directly by the use of the pesticide. EPA and the Service(s) are working
together to conduct the necessary analysis.

This screening-level risk assessment for critical habitat provides a listing of potential biological
features that, if they are constituent elements of one or more critical habitats, would be of
potential concermn. These correspond to the taxa identified above as being of potential concern
for indirect effects and include the following: aquatic organisms, birds, mammals, amphibians,
reptiles, and insects. This list should serve as an initial step in problem formulation for further
assessment of critical habitat impacts outlined above, should additional work be necessary.
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4.2.4.3 Co-occurrence Analysis

The goal of the co-location evaluation is to determine whether potential use sites of fluazifop-p-
butyl are geographically associated with known locations of listed species that might be exposed.
At the screening level, this analysis is typically done using EFED’s Location of Crops and
Threatened and Endangered Species (LOCATES) database, which contains state and county-
level data for listed species. See Appendix F for specific listings of listed species by State and
County likely to be at risk from proposed fluazifop-p-butyl uses. Species unlikely to be exposed
to fluazifop-p-butyl from this application were excluded from this list (e.g., Florida panther);
however this analysis does not take into account possible indirect effects such as loss of prey
from these proposed uses.

4,3  Description of Assumptions, Limitations, Uncertainties and Data Gaps.

There are no chronic toxicity data available for the Agency to access chronic risk of fluazifop-
butyl and fluazifop-acid to marine and estuarine fish, therefore ACR analysis was employed.
There are also no acceptable studies addressing the toxicity of fluazifop-p-butyl to terrestrial or
aquatic plants.

4.3.1 Related to Exposure for All Species

This screening-level risk assessment relies on labeled statements of the maximum rate of
fluazifop-p-butyl application, the maximum number of applications, and the shortest interval
between applications. Together, these assumptions constitute a maximum use scenario. The
frequency at which actual uses approach these maximums is dependant on resistance to the
insecticide, timing of applications, and market forces.

Degradate X, made up to 37% of applied equivalents in environmental fate studies; however,
environmental fate data are not sufficient to estimate surface water EECs and toxicity data are
not available to evaluate degradate X’s toxicity. Although exposure to degradate X is expected
to be lower than exposure to fluazifop-butyl or fluazifop-acid, not enough information is
available to evaluate risk due to exposure to Degradate X.

4.3.2 Related to Exposure for Aquatic Species

4.3.2.1 Lack of Averaging Time for Exposure

For an acute risk assessment, there is no averaging time for exposure. An instantaneous peak
concentration, with a ! in 10 year return frequency, is assumed. The use of the instantaneous
peak assumes that instantaneous exposure is of sufficient duration to elicit acute effects
comparable to those observed over more protracted exposure periods tested in the laboratory,
typically 48 to 96 hours. In the absence of data regarding time-to-toxic event analyses and latent
responses to instantaneous exposure, the degree to which risk is overestimated cannot be
guantified.

4.3.2.2 Model Input Values

Metabolism and physico-chemical properties of fluazifop-acid are used as inputs into
PRZM/EXAMs, the modeling program that estimates surface water concentrations.
Uncertainties associated with each of these individual components add to the overall uncertainty
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of the modeled concentrations. Metabolism input values are 1) calculated as the 90" percent
confidence bound on the mean, 2) as the half-life multiplied by three when only one half-life is
available or 3)are assumed to be stable when no data are available. The more data we have and
the less variability there is in the data, the closer the value used in modeling comes to the actual
mean. The fewer data points we have and/or the greater the variability in the study results, the
higher the upper bound mean is skewed. No data were available on the photodegradation of
fluazifop-acid and it was assumed to be stable in modeling. Laboratory studies indicated that
fluazifop-acid was stable to hydrolysis in water and anaerobic aquatic metabolism. Upper
confidence bounds of the means of aerobic soil metabolism and aerobic aquatic metabolism half-
lives were also used. Such default inputs increase the uncertainty in aquatic exposure estimates,
particularly chronic exposures and exposures in sedimeni. The default inputs generally skew
toward being protective (e.g., conservative or upper end for resulting EECs), but the actual range
in the field may sometimes exceed EFED’s estimates, though generally observed aquatic
concentrations will be lower than the predicted EECs. Finally, the reliability of the water
solubility is not known and the vapor pressure was estimated.

4.3.2.3 Fluazifop-butyl Degradation

The laboratory degradation data and field dissipation studies are somewhat contradictory.
Laboratory studies, which provide input data for modeling, showed that fluazifop-butyl would
only be present for hours to <2 days (Table 3-1). Chemicals with half-lives this short are
typically not modeled because the chemical is not present long enough for transport 1o surface
waters to occur. In this assessment, it was assumed that all of the applied chemical was
fluazifop-acid and exposure would primarily be to fluazifop-acid. This is a conservative estimate
of exposure because 1) under most conditions, the butyt will transform into the acid quickly and
2) fluazifop-butyl and fluazifop-acid are expected to have similar toxicities and so estimating
exposure to the acid should also cover exposure to the butyl. However, terrestrial field
dissipations studies do indicate that fluazifop-butyl may be present for days to weeks and
monitoring studies found residues of fluazifop-butyl in surface water and ground water. This
should not significantly influence the conclusions of this risk assessment unless the toxicity one
compound is found to be substantially more toxic than the other. Given the similar structures
and the metabolism of the butyl to the acid in organisms, this is unlikely.

4.3.2.4 General Uncertainties Related to Aquatic Exposure Modeled
Using Standard EPA Procedures

Other uncertainties related to exposure for aquatic species are briefly introduced below. More
complete discussions of these uncertainties are available in the Overview Document {(EPA
2004a).

o Standard Surface Water Body: The standard ecological water body scenario (EXAMS
pond) used to calculate potential aquatic exposure to pesticides is intended to represent
conservative estimates, and to avoid underestimations of the actual exposure. The Agency
acknowledges that there are some unique aquatic habitats that are not accurately captured by
this modeling scenario and modeling resuits may, therefore, under- or over- est1mate
exposure, depending on a number of variables.
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¢ Frequency of Exposure During a Given Year — 1 in 10 Year Return Frequency: In
general, the linked PRZM/EXAMS model produces estimated aquatic concentrations that are
expected to be exceeded once within a ten-year period.

o Dissipation in the Modeled Water Body: Mass transport losses of pesticide from the
modeled water body, except for losses by volatilization, degradation and sediment
partitioning, are not considered. Additionally, the current water body model does not account
for any potential to concentrate pesticide through the evaporative loss of water.

« A Well-Mixed Pond. Because the EXAMS model assumes instantaneous equilibrium and
mixing, it does not consider the potential for higher short-term concentrations in the areas of
the pond initially receiving pesticide runoff (e.g., the shallow, near-shore areas of the pond)
and drift (e.g., the near-surface layer of the pond).

» Routes of Exposure: Screening-level risk assessments of pesticide application for aquatic
organisms consider exposure primarily through the gills and integument. The dietary
ingestion route was not directly assessed.

« 100 Percent Pesticide Treatment of the Pond Watershed: The Agency assumes that 100
percent of the watershed is treated with the pesticide, which would result in a maximum
possible exposure, This assumption may be realistic for small water bodies with associated
small watershed areas, but for large watersheds, it would result in an overestimation of
exposure.

4.3.3 Related to Exposure for Terrestrial Species

Screening-level risk assessments for applications of pesticides consider dietary exposure alone.
Other routes of exposure, not considered in this assessment, are discussed below:

Incidental soil ingestion exposure - This risk assessment does not consider incidental soil
ingestion. Available data suggests that up to 15% of the diet can consist of incidentally ingested
soil depending on the species and feeding strategy (Beyer ef al. 1994).

Inhalation Exposure - The screening risk assessment does not consider inhalation exposure.
Such exposure may occur through three potential sources: (1) spray material in droplet form at
the time of application (2} vapor phase pesticide volatilizing from treated surfaces, and (3}
airborne particulate (soil, vegetative material, and pesticide dusts). While the vapor pressure of
fluazifop-butyl (0.12-0.23 mPa) and fluazifop-acid (estimated to be 0.037 mPa) indicate they are
non-volatile, they could be considered semi-volatile. For example, pesticides with vapor
pressures of 0.83 and 0.024 mPa have been found in remote environments (Daly ef al. 2007,
Gouin ef al. 2004). Some transport through the air may occur for fluazifop-buty! and fluazifop-
acid. Currently, tools are not available to evaluate long range transport or exposure to semi-
volatile compounds.

Dermal Exposure - The screening assessment does not consider dermal exposture, except as it is
indirectly included in calculations of RQ’s based on lethal doses per unit of pesticide treated
area. Dermal exposure may occur through three potential sources: (1) direct application of spray
to terrestrial wildlife in the treated area or within the drift footprint, (2) incidental contact with
contaminated vegetation, or (3) contact with contaminated water or soil,
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Drinking Water Exposure - Drinking water exposure to a pesticide active ingredient may be the
result of consumption of surface water or consumption of the pesticide in dew or other water on
the surfaces of treated vegetation. Puddles on the treated field may also contain the chemical.

4.3.4 Related 1o Effects Assessment

4.3.4.1 Age class and sensitivity of effects thresholds

It is generally recognized that test organism age may have a significant impact on the observed
sensitivity to a toxicant. The screening risk assessment acute toxicity data for fish are collected
on juvenile fish between 0.1 and 5 grams. Aquatic invertebrate acute testing is performed on
recommended immature age classes {(e.g., first instar for daphnids, second instar for amphipods,
stoneflies and mayflies, and third instar for midges). Similarly, acute dietary testing with birds is
also performed on juveniles, with mallard being 5-10 days old and quail 10-14 days old.

Testing of juveniles may overestimate toxicity at older age classes for active ingredients, such as
fluazifop-p-butyl, that act directly (without metabolic transformation) because younger age
classes may not have the enzymatic systems associated with detoxifying xenobiotics. The
screening risk assessment has no current provisions for a generally applied method that accounts
for this uncertainty. Insofar as the available toxicity data may provide ranges of sensitivity
information with respect to age class, the risk assessment uses the most sensitive life-stage
information as the conservative screening endpoint.

4.3.4.2 Use of the Most Sensitive Species Tested

Although the screening risk assessment relies on a selected toxicity endpoints from the most
sensitive species tested, it does not necessarily mean that the selected toxicity endpoints reflect
sensitivity of the most sensitive species existing in a given environment. The relative position of
the most sensitive species tested in the distribution of all possible species is 2 function of the
overall variability among species to a particular chemical. In the case of listed species; there is
uncertainty regarding the relationship of the listed species’ sensitivity and the most sensitive
species tested. '
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Appendix A: Summary of Fate Data for Fluazifop-butyl
and Related Compounds
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Al. Introduction

This document summarizes studies relevant to the environmental fate evaluation of fluazifop-
buty! and related compounds. Many of the summaries were paraphrased or directly copied from
the data evaluation records (DERSs) summarizing the study. Open literature studies are
summarized as the studies contribute to the understanding of the environmental fate of fluazifop-
butyl; however, the information available in the study was only used in modeling if the
information available on the study was considered sufficient to have a high confidence in the
study results.

A2, Identity and Structure of Parent and Degradates
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Table A 1. Names and Structures of Fluazifop Related Compoundsl

Common Fluazifop-butyl
Name:
PC Code: 122805
IUPAC 1-(2-Chlorobenzyl)-3-(1-methyl- 1-phenylethyljurea;
Name: 1-(2-Chlorobenzyl}-3-(co,c-dimethylbenzyljurea
CAS Name: N-[{2-Chlorophenyl)methyl]-N'-(1-methyl-1-phenylcthylurea
CAS 69806-50-4
Number:
Structure: (I)2
'|: —N
F—C Q
[ \_7/
F
CHg Q
| 7
o—c—cC
H o Ng—C—C—C—CHy
Ho Hx H;
Common Fluazifop-p-butyl
Name:
PC Code: 122809
IUPAC butyl (R)-2-{4~[5-(triflucromethyl)-2-pyridyloxylphenoxy} propicnate
Name:
CAS Name: butyl (2R)-2-[4-[[5-(tritluoromethyl)-2-pyridinylJoxy|phenoxy|propanoate
Other fluazifop-P butyl cster; fluazifop-r-butyl; Fusilade 2000; Fusilade DX
Names Fusilade S; Fusilade super; PP 003; Propancic acid, 2-(4-((5-
(trifluoromethyl)-2-pyridinyl)oxy)phenoxy)-, butyi ester, (R)-
CAS 79241-46-6
Number:
Structure E =N
(0 F—(I3 \ / 0
|
CHa 0O
O~—=CrmilC
| No—c—c—c—0H,
H H Hy H;
Common Fluazifop-p and fluazifop-p-acid
Name:
IUPAC (R)-2-{4-[5-(Trifluoromethyl)-2-pyridyloxyjphenoxy}propionic acid;
Namc: (R)-2-[4-(5-Trifluoromethyl-2-pyridyloxy)phenoxy]propionic acid
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CAS Name: (2R)-2-[4-[[5-(Trifluoromethyl)-2-pyridinyljoxy]phenoxyjpropanoic acid
CAS No. 8306-88-0

Structure ": —=N
(degradate _
I, R T\ <
enantiomer F
shown)
CHS O

— il
Other » (degradate III}; 2-(4-hydroxyphenoxy) propionic acid
Degradation

Products: . /O
CH O—C—C
< > ™

CHa
o (degradate IV); 2-(4-hydroxyphenoxy)-5-trifluoromethylpyridine

FsC \ N/ O CH

e (degradate X); 2-Hydroxy-5-trifluoromethylpyridine; 5-irifluoromethyl-
2-pyridone; CAS No. 33252-63-0

\ NH
s cis-2-amino-3-trifluoromethylcyclobut-3-ene carboxylic acid lactam
//O

| ]
N

FsC

1

2

This table is based on information from chemfinder.com, MRID 46190601, Tu et al. 2001, and EXTOXNET
(available at extoxnet.orst.edu).
The number in parenthesis corresponrds to the structure in Figure 2-1
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A3. Tables summarizing environmental fate data.

Table A 2, Summary of Degradation and Dissipation Studies for Fluazifop-p-butyl and Fluazifop-p-acid

MRID

Study Parameters Half-Life (days)
or Study Type DER)’ or Model Duration Conc pH Fluazifop-
Reference Use Media °C s %O0C p-butyl Fluazifop-p-acid
(days) Application o
(Year) Rate’ %o OM
41598001  Hydrolysis Acceptable Buffered water 25 30 5 Stable -
(1989) (10/26/1992) 7 78
9 0.4
46190601  Hydrolysis Acceptable Sterile 251 k3| 5 mg/L 5 - Stable
(1995) (DER 4/29/2005) buffered 7 Siable
golution 9 Stable
41598002 Photolysis in Agceptable Loam soil 25+5 ~10 days 420 6.5 195 -
(1989) Soil (10/26/1992) continuous g/hectare 4.3 % OM
irradiation
162455  Aerobic Soil  Not Classified Sandy loam 20 7 0.89 /A 6.8 2 hours, --
(1984) (British 5.3%0M half-life for
classification) the § form
was also 2
hours
46190602  Aerobic soil Supplemental® Silt loam 20+2 59 1 mg'kg 7.0 - Linear=10.5
(1998) (DER 4/29/2005) 1.13 kg'ha 1.9% OC Nonlinear DT30=8.3
Sandy clay 538 Linear = 9.8
loam 2.1% OC Nonlinear DT50 = §.2
7.2 Linear=17.5
Sandy loam 22% 0C Nonlinear DT50=2.7
Sandy loam 3.3 Linear = 13.9
0.9% OC Nonlinear DT50 =9.1
Sandy clay 7.1 Linear = 9.6
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Half-Life (days)

MRID Study Parameters
Number Study Type Statuzs (Date of Maximum q Flunzifon
or DER)” or Model . o Duration Cone. p P .
Reference Use Medla C . ’. G/UOC p-butyl Flu aZlf()p-p- acid
(days) Application o
{Year) Rate’ %e OM
loam 3.1% 0C Noniinear DT50 =33
Clay loam 7.7 Linear=19.1
4.3% OC Nontinear DT50 = 2.3
Kahetal  Aerobic Soil Not used in Silty clay loam 15 Variable 2 mg/kg 8.20 -- 6.0+ 0.18°
{2007) modeling 1.77 %OC
, 7.81 N
Sax}dyclay 324 %OC 6.1+0.10
loam
8.08
Sandy clay 1.08 %0C 103 £0.37
loam
7.91
Sandy clay 2.0 9%0C 6.3 +0.14
loam
' 6.85
Sandy clay 5 38 %40C 1.3+ 040
loam
7.07
Sand 0.765 %OC 166+ 0.76
6.89
Loam {68 %0C 7+049
596 ,
Clay 3.23 %0OC 10.6 = 0.80
Sandy loam 528 13 =0.92
1.5 %40C '
46190605 Aerobic Acceptable Water/sand 20£2 100 0.12 mg/L 7.75 water - Phenyl label
(199%) water- {DER from England 375g/ha - 81 mg/L OC 108 days (7-108 day
sediment (04/26/2005) 5.5 sediment data)

1.0% OC

Observed DTS = 100
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Half-Life {days}

MRID Study Parameters
N“g;bef Study Type If;ﬁi;:;lzsé?l:;iggl . Maximuim pH Fluazifop-
. Duration Conc . .
Reference Use Media *C (days) Applica tion %O0C p-butyl Fluazifop-p-acid
(Year) Rate® % OM
7.6 water Pyridyi label
116.6 mg/l Linear= 13,7
oC Observed DT50=30-59
Water/sandy 8.1 sediment
loam system 6.6% OC Phenyt label
from England Linear=23,2
: Observed DT50=30-59
Pyridyl label
Linear = 43.9
- Observed DT50=3(-39
El- Terrestrial Not used in Clay loam NR 28 ~30-50 7.79 4-6 -
Metwally Field modeling from Eqypt ppm 1.78% OM
etal. Dissipation
{2007)

1 Abbreviations: DER = data evaluation record; DTS0 = dissipation time of 50% of the chemical
2 Tf the values were from the open literature it does not have a study status because a standard classification method is not. The resulis are reported because
the information is still usefirl in describing the environmental fate of substances in the environment and an indication of whether the information is nsed in

modeling is provided. Some sfudies completed prior 1985 have not been officially classified.

VS

The values shown are the half-life + the siandard error.
4 The study was determined to be unacceptable because 1) no attempt was made to reconcile the results of this study with the results of the photolysis on soil

study (MRID 41598002) and an earlier agueous photolysis study (MRID 93788); 2) no time zero sample was taken; 3} no data was provided to show that pH

was constant; and 4) it was not explicit that wavelengths below 290 nm were filtered.
5  The study was classified as supplemental because a material balance was not completed and {ransformation products were not addressed (DER 04/29/2005).
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Table A 3. Summary of Degradation and Dissipation Studies for Fluazifop-butyl and Fluazifop-acid'

MRID \__ Study Parameters Half-Life (days)
Number . Status (Date of Maximum
or Study Type DER)® or Model . a Duration Cong, o /pg(* Fluazifop- Fluazif id
Refercnce Use Media C (days) Application ) vOC butyl uazifop-aci
(Year) Rat03 Yo OM
R7529 Hydrolysis Not classificd Buffered or 40 30 02-138 4 =120 -
(1980) distilicd 6 35
watcr 7 17
9 0.2
Negre et Hydrolysis Not used in Filtered and 25 ~10 1.2 mg/l. and 4 Stable Fluazifop-acid showed
al. (1988) modeling deionized 2.5 mg/L. 7 Stable minimal hydrolysis at
mili-Q water 9 2.5 pHO
93788 Photolysis in Not classified Sterile water  9-21 65 (14 - 0.1 mg/L 6 Stable -
{1981) Water 16 days of
light)
93789 Photolysis in ~ Not classified Loam soil 021 32(7.5 250 g/hectarc 7.25 Stable --
(1981) Soil days of 4.27%
light) OM
Negre ef Sterile soil Not used in Sandy loam 25 99 10 mg'kg 6.1 in 3 (pseudo first -
al. (1988) modeling water order)
1.72%
OM
87493 Aecrobic soil  Unacceptable for  Sandy loam, 25 315 1 mg/kg 6.0 <27, all soils Acid: 43-60
(1981) individual 18 Acrcs ~098 b ai’A  4.6% OM Parent 4 acid: 39-48*
compounds Parent+acid Funexiracte
92067032 (DER d: 178 -182
(1990) 10/26/1992)
Calcareous 7.4 Acid: 42
92067033 Supplemental for  clay loam, 14.2% Parent + acid; 37-40*
{1990) parent+acid®’ .Gore Hill OM Parent+acid+unextracte
(DER d: 315-330
10/26/2003)
Loamy sand, Acid: 34
Supplemental Frensham 54 Parent + Acid; 33"
(DER 8/4/2008) 2.1% OM Parent+acidtunextracte
d: 112
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MRID Study Paramefers HalH-Life (days)
Number . Status (Date of Maximum
or Study Type DER)’ or Model Medi oc | Duration Cone, . ;,pg c Fluazifop- Fluazif id
Reference Use Media (days) Application o buty! uaziiop-acl
(Year) Rate’ % OM
Fen peat, 6.7 Acid: 54
Rosedean 67.4% Parent + Acid: 55*
oM Parent+acid+unexiracte
d:
Coarse sand, 7.5 385
Speyer 2.1 1.1% OM
21-84
Coarse sand, 6.4
Speyer 2.2 5.7%0M
> 168
Loamy 7.7
coarse sand, 1.1%60M
Speyer 2.3 21-84
87492 Aerobic Soil  Not Classified Coarse 25 1 kg/ha . 6.8 2 hours; -
(1980) (DER 5/3/1984)°  sandy loam 3.1% OM  unextractable
phase not
6.4 considered
1.4%0M
Coarse sand 1;
unextractable
phase not
considered
Negrc et Aerobic soil Not used in Sandy loam 25 21 10 mg/kg 6.t in <1 -
al. (1988 modeling water
1.72%
OM
Dry non- Not used in Sandy loam 25 21 10 mg/kg 6.11in 17 {(zero erder} --
sterile soil modeling water
1.72%
oM
Smith Soil Not used in Clay 20 2 Suglg 7.7,42% <2daysinall 23
{1687) modeling OM soils when the
Clay lcam 6.0, moisture was 21
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MRID Study Parameters Half-Life {days)
Number Status (Date of Maximum
or Study Type DER) er Model Medi o | Duration Cone, Ny gC Fluazifop- Fluazif id
Reference Use edia (days) Application o/" butyl vazlop-act
{Year) Rate® Yo OM
11.7% greater than
Sandy loam oM 65% field 11
7.6,4.0% capacity but
OM >00%
remained after
2 days in soils
with < 20%
moisture
capacity
87493 Anaerobic  Unacceptable for Sandy loam, 25 315 1 mg/kg 6.0 <2-2 Acid: 866
(1981) flooded soil individual 18 Acres ~098 IbaiyA  4.6%0OM Parent + acid: 289-315*
compounds Parent+acid-+unextracte
92067032 {DER d:
(19901 10/26/1992) 330-408
Calcareous 7.4
92067033 Supplemental for  clay loam, 14.2%0M Parent + acid: 990-
(1990) parent+acid Gore Hill 1155
(DER Parent+acid+unextracte
10/28/2003)° d:
1155-1733
Supplemental
(DER 8/4/2008)
41598003  Terrestrial Unacceptable’ Sandy loam  77- 0.75 Ib ai/A, 2 7.1-8.3 1.5 18
(1989) Field (DER10/26/1992 planted with  97°F app.,28day  03-1.1
Dissipation ) cotion from  (air) interval %OM
CA
Supplemental
but does not
fulfill guideling
(DER
Addendum
8/12/2008)
41568004  Terrestrial Supplementalt Sandy loam 63- 1.25 0.29 mg/kg 6.6-8.5 13 42
(1989) Field but unacceptable  soil planted  98°F months 0.75 Ib ai/A, 2 0.1-2.2
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MRID Study Parameters Haif-Life (days)
Number Study Type Statuzs (Date of Maximum -
or DERY or Medel Medi a Duration Conc, op Fluazifop- . . .
Reference Use Media C (days) Application o/uOC butyl Fluazifop-acid
(Year) Rate’ e OV
Dissipation for guideline with cotton soil app., 28 day %0OM
{DER 11/9/1992) from CA interval
87495 Terrestrial Unacceptable” Loamy fine 81 0.34 ppm 5.6 <14 5
{1981) Field (DGR sand from 2 Ths aifA 0.8% OM 17 (0-3 inches)
Dissipation 10/26/1992) NC
92067034 83
(1990) Supplemental 270 ND 6.0 <7-21
{DER Silty clay 2 ths aifA 5.6 % OM
Addendum loam from 18
8/12/2008) I1.
365 0.03 8.4 <7
2 lbs aifA 01.8% OM 7
Fine sandy
loam from 91 < 0.05 ppm 5.7
CA 2 ths ai/A 1.7% OM <7
Silty loam
from MS
41900605  Terrestrial Unacceptable® Loam soil 38- - 0.75 b aifA 7.2 1.5 18
{1989) Field (DER planted with  97°F 2 app., 28 day  1.2% OM :
Dissipation H)/26/1692) cotton in CA  soil interval
Supplemental
but does not
fulfill puideline
{DER
Addendum
&/12/2008)
41900606  Terrestrial Supplemental” Sandy leam 0.75 b ai/A 7.1 13 42
(1990) Field {DER 11/5/1992)  soil planted 2 app., 28 day  2.0% OM
Dissipation with cotton interval
1 Abbreviations: DER — data evaluation record; DT50 = dissipation time of 50% of the chemical; ND=not determined
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SV N

If the values were from the open literaturc it does not have a study status becausc a standard classification method is not available. The results are reported
because the information is useful in describing the environmental fate of substances in the environment and an indication of whether the information is used
in modeling is provided. Some studies completed prior 1985 have not been officially classified.

An EFED TFate summary dated 2/17/1982 estimated a half-life less than 2 days because that was the carliest sampling point after application, the data
evaluation record (DER) completed on 10/26/1992 indicated the results supported a half-Iife of less than a day.

The half-life was calculated using the lincar/natural log equation.

Soils were classified using the British classification system.

These studies were previously classified as unacceptable because the plots were rototilled for weed conirol and, in some studies, residues could not be found
or were found in much reduced levels after rototilling (DER 10/26/1992). The studies were upgraded to supplemental and the values may be considered a
lower bound for rates of dissipation (DER Addendum No. 1 08/12/2008), _

This study was previously classified as unacceptable because the sampling intervals were inadequate to accurately establish the half-lifc of the test substance,
the application rate for parent fluazifop-butyl was not confirmed, and the analytical methods for determining the concentration of fluazifop-butyl and
fluazifop-acid were not provided for review (DER 10/26/1992). The study was upgraded to supplemental and the values may be considered a lower bound
for rates of dissipation (DER Addendum No. 1 08/12/2008). _

‘The study was originally classified as unacceptable in part of the review and supplemental in another section because the dissipation of the degradate 5-
triflucromethyl-pyrid-2-one {degradate X} does not agree with the data reported in the acrobic metabolism and mobility laboratory studies (A. Abramoviteh;
EFED Fate Summary 11/9/1992; DP Barcode 1157692, D157723, D165770). The study may be considercd a lower bound for rates of dissipation.
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Table A 4. Summary of Sorption Coefficients for Fluazifop-p-acid in Soil.’

MRID No or
Reference . o Ky Koc Ky 2 Kroc¢ Ceq Range
Status/model Soil #0C 1 PH | gy | 52 lamg? g | ™| © |ang?®! (mgi)
1nse
Siitloam | 19 | 7.0 15 80.3 08 | 068 | 00911 | 404 | 0.014-345
S‘“;dy"lay 21 | 58 13 633 00 | 078 | 09996 | 422 | 0.019-3.51
aant
Sandyloam | 22 | 72 | 44 2004 | 385 | 0.50 | 0982 | 223 1 0.005-36l
Sopplamontal NR
PP Sandyloam | 09 | 53 1.0 111.8 0.8 | 082 | 09992 | 836 |0.022-3.77
Sa‘;ggrfl]ay 31 | 7.1 43 1393 12 | o056 | 09853 | 392 | o0.007-342
Cl‘;'g:;am 43 | 77 | 134 3108 | 21 | 052 | 09606 | 487 | 0.003-2.81
K ——
B?:x:;c(lZOO’?) Sllltga:rllay 1.77 8.20 0.48 0.04 27.12 Only measured at one concentration NR
Not used in S'lltga;llay 324 | 781 1.20 0.05 37.04
modeling Sandy ol
: ‘“I* YOy 1 108 | 808 | 028 0.02 25.93
Oain
Sandyclay | 0 1 791 1 o076 | 007 | 3800
Joam
Sa‘}dy"lay 238 | 685 | o064 | oo | 2%
Dam
o Sandy | 0765 | 707 | 027 | o002 | 3529
Loam 168 | 689 | o051 002 | 30.36
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MRID No or

Reference . a K4 N Koe Ky Kroc Ceq Range
Status/model Soil #0C | PH | e | PP D ey | kg | VM ? | ke’ | (mgLy
use
Clay 323 | 596 | 157 | 004 | 4861
SandyLoam | 15 | 528 | 089 | 012 | 5033

1  Abbreviations: NR=not reported. SD=standard deviation, Ceq range is the range of fluazifop-p concentrations in water at equilibrium
2 Koo = regressed Kd *¥100/% OC or Ko = K x 1000/0C in g/kg.
3 K[;[_)(_j = K[.‘* 100/%0C Kp{)c';

Table A 5. Summary of sorption coefficients for fluazifop-acid.
MRID No - o Kd K-[n‘ Kocl KFQCZ
Status Soit %0C pH (L/kg) (Likg) (Likg L .fkg)s 1/n
Sand, 0.24- Not
viyfield | 077 | 33 | oag | 02 | 3 51 roported
Sandy loam, 0.14-
41900604 Frensham | 1 | &1 | g3 | 014 | 1326 13
Acceptable .
Sandy loam, 0.18-
Bast Jubilee | 10 | %Y 1 ga0 | 7 10-22 95
Clay, Old 0.30-
Paddock 54 ) 68 0.56 026 8.9-18 8.3
1 Koc ™ regressed Kd *100/% OC or Koc = Kgx 1000/0C in g/kg.
2 KF()C = KF*I UOF%OC KF()C
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Table A 6. Maximum Reported Amounts of Fluazifop-butyl and Degradation Products

1,23

Chemical | Maximum % of Applied Mean % of Applied at Study Termination Study Type MRID Comments
1D
Fluazifop- Not applicable <0.1 (315d, sandy loam, phenyl) Aerobic soil* 87493,
butyl <0.1 (315 4, clay loam, phenyl) 920367032,
<0.1 (315 d, Fen peat, phenyl) 82067033
<0.1 (168 d, loamy sand, phenyl)
<0.1 (315 4, sandy loam, pyridyl)
<0.1 (315 @, clay loam, pyridyl)
<Q.1 {315 d, sandy loam, phenyl} Anaerobic flooded soil* 87493,
Not applicable <0.1 (315 d, clay loam, phenyl} 92067032,
<0.1 (315 d, sandy loam, pyridyl) 92067033
<0.1 (315 d, clay loam, pyridy!)
Fluazifop-p- | Not applicable 97.9 (30 d, pH 5, phenyl) Hydrolysis® 41598001
butyl 96.9 (30 d, pH 5, pyridyl)
73.4 (30 4, pH 7, phenyl)
69.2 (30 d pH 7, pyridyl)
23.3 (3 d, pH 9, phenyl)
18.0 (3 d, pH 9, pyridyD)
Not applicable 84.5 (10 d, phenyl) Photolysis in soil® 41598002
74.7 (10 4, pyridyl
Not applicable Not detected (7-100d, phenyll) Aerobic water/sediment 46190605 | Virginia,
Not detected (1-100 4, pyridyi) water/sand
ND (2-100d, phenyl label} Otd Basing,
ND (2-100d, pyridy! label) England,
water/sandy
loam
Fluazifop- 78.0 {2 d, sandy loam, phenyl) 0.4 (315d, sandy loam, phenyl) Aerobic soil! 87493,
acid 83.4 (2, clay loam, phenyl) 0.6 (315 d, clay loam, phenyl) ' $2067032,
83.7 (21 d, Fen peat, phenyl) 2.5 (315 d, Fen peat, phenyl} 92067033
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Chemical | Maximum % of Applied Mean % of Applied at Study Termination Study Type MRID Comments
iD
49.1 (21 d, loamy sand, phenyl) 2.6 (168 d, loamy sand, phenyl)
41.5 (21 d, sandy loam, pyridyl) 0.9 (315 d, sandy loam, pyridyl)
42.6 (21 d, clay loam, pyridyl) 0.2 (315 d, clay loam, pyridyl)
90.3 (2 d, system, phenyl) 42.8 (315 4, system, phenyl) Anaerobic flooded soil* 87493, Sandy loam
49.4 (7 d, waler, phenvl) 12.5 (315 d, system, phenyl) 92067032,
42.9 (84 d, soil, phenyl) 30.3 (315 d, system, phenyl} 92067033
89.6 (2 d, system, phenyl) 78 (315 d, system, phenyl) Clay loam
55.4 ( d, water, phenvl) 7.2 (315 d, water, phenyl)
70.8 (315 d, soil, phenyl) 70.8 (315 d, soil, phenyl)
84.6 (21 d, system, pyridyl) 40.8 (315 4, system, pyridyl) Sandy loam
39.4 (21 d, water, pyridyl) 13.0 (315 d, watcr, pyridyl)
45.2 (21 d, soil, pyridyl) 27.8 (315 d, soil, pyridyl)
Clay loam
89.5 (21 d, system, pyridyl) 74.5 (315 d, system, pyridyl}
34.5 (214, water, pyridyl) 4.3 (315 d, water, pyridyl)
70.2 (315 d, soil, pyridyl) 70.2 (315 d, soil, pyridyl)
Fluazifop-p- | NR ( pH 3, phenyl} NR ( pH 3, phenyl) Hydrolysis® 41598001
acid NR ( pH 5, pyridy]) NR ( pH 3, pyridyl)
22.4 (30.d, pH 7, phenyl) 22.4 (30 d, pH 7, phenyl}
24.1 (30 d, pH 7, pyridyl) 24.1 (30 d pH 7, pyridyD)
79.0 (30 d, pH 9, phenyl) 79.0 (30 d, pI1 9, phenyl)
78.6 (30 d, pH 9, pyridyl) 18.0 (3 d, pI1 9, pyridyl)
8.5 (10 d, phenyl) 8.5 (10 d, phenyl) Photolysis in soil* 41598002
9.1 {10 d, pyridyl) 9.1 (10 d, pyridyl)
Not applicabie, fluazilop-p-acid 98.4 (314, pH 5, pyridvl)
parent in study 101.6 (31 d, pH 5, phenyl} Hydrolysis 46190601

97.3 (31 d, pH 7, pyridyl)
101.0 (31 d, pIl 7, pheayl)
98.0 (314, pll 9, pyridyl)
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Chemical | Maximum % of Applied Mean % of Applied at Séudy Termination Study Type MRID Comments
ID
101.4 (31 d, pH 9, phenyl)
Not applicable, fluazifop-p-acid 2.1 (59 4, silt loam) Aerobic soil 46190602
parent in study 1.2 (59 d, sandy clay loam)
0.4 (59 d, sandy loam)
4.7 (59 d, sandy loam)
1.2 (59 d, sandy clay loam)
0.7 (39 d, clay loam)
96.7 (7 d, system, phenyl) 50.9 (100 d, system, phenyl) Aerobic water/ sediment 46190605 | Virginia,
91.9 (7 d, water, phenyl) 50.1 (100 d, water, phenyl) water/sand
9.8 (59 d, sediment, phenyl) 0.8 (100, sediment, phenyl)
97.3 (7 d, system, pyridyl) ND (100 &, system, pyridyl)
96.9 (2 d, water, pyridyl} ND (100 d, water, pyridyl)
5.5 (14, 30 d, sediment, pyridyl) ND {100 d, sediment, pyridyl)
96.8 (1 d, system, phenyl) 3.8 (100 d, system, phenyl) 0Old Basing,
91.2 (1 d, water, phenyl) ND (100 4, water, phenyl) England,
18.1 (59 d, sediment, phenyl) 3.8 (100 d, sediment, phenyl) water/sandy
loam
97.5 (2 d, system, pyridyl) 22.3 (100 d, system, pyridyl)
89.2 (0.167 d, water, pyridyl) 14,1 (100 4, water, pyridyl)
18.0 (30 d, sediment, pyridyl) 8.2 (100 d, sediment, pyridyl)
Degradate X | Not analyzed Not analyzed Hydrolysis 46190601
Not analyzed Not analyzed Hydrolysis 41598001
Not analyzed Not analyzed Hydrolysis 46190601
1.8 (10 d, pyridyl) 1.8 (10 4, pyridyl) Photolysis in soil* 41598002
Not analyzed Not analyzed Aerobic soil 46190602
| 25.1 (84 d, sandy loam, pyridyl) 9.8 (315 d, sandy loam, pyridyl) Aerobie sail* 87493,
22.0 (84 d, clay loam, pyridyl) 7.9 (315 d, clay loam, pyridyl) 92067032,
92067033
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Study Type

Chemical | Maximum % of Applied Mean % of Applied at Study Termination MRID Comments
1D
37.4 (59 d, system, pyridyl) 29.6 (100 d, system, pyridyl) Aerobic water/sediment 46190605 | Virginia,
33.3 (59 &, water, pyridyl) 26.9 (100 d, water, pyridyl) water/sand
4.0 (59 d, sediment, pyridyi} 2.7 (100 d, sediment, pyridyl)
Old Basing,
24.4 (59 d, system, pyridyl) 19.3 (100 d, system, pyridyl) England,
16.3 (59 d, water, pyridyl} 11.9 (100 d, water, pyridyl) water/sandy
8.1 {59 d, sediment, pyridyi} 7.4 (100 d, sediment, pyridyl) loam
6.5 (84 d, system, pyridyl) 6.3 (315 d, system, pyridyl) Anaerobic flooded soil* 87493, Sandy loam
2.2 (84 d, water, pyridyl) 1.8 (315 d, water, pyridyl) 92067032,
4.5 {315 d, soil, pyridyl} 4.5 (315 d, soil, pyridyl} 92067033
8.0 (84 d, system, clay loam, pyridyl) | 8.0 (315 d, system, pyridyl) Clay loam
1.1 {168d, water, clay loam, pyridyl} | 0.2 (315 d, water, pyridyl)
7.8 (313 d, soil, clay loam, pyridyl) 7.8 (315 4, soil, pyridyl)
Degradate Not analyzed Not analyzed Hydrolysis 46190601
11 Not analyzed Not analyzed Hydrolysis 41598001
Not analyzed Not analyzed Photolysis in soil 41598002
Not analyzed Not analyzed Aerobic soil 46190602
Not anatyzed Not anatyzed Aerobic soil 87493,
92067032,
G2067033
Not anatyzed Not anatyzed Aerobic water/sediment 46190605
Not analyzed Not analyzed Anaerobic flooded soit* 87493,
92067032,
92067033
Degradate Not analyzed Not analyzed Hydrolysis 46190601
18% Not analyzed - Not analyzed Hydrolysis 41598001
0.6 (7 d, phenyd) ND (10 4, phenyl} Photolysis in soit? 41558002
1.2 (7 &, pyridy}) ND (10 d, pyridyl)
Not analyzed Not analyzed Aerobic soil 46190602
3.3 (21 4, sandy loam, phenyl) 0.6 (315 d, sandy loam, phenyl) Aerobic soil? 87493,

91

103




Chemical | Maximum % of Applied Mean % of Applicd at Study Termination Study Type MRID Comiments
ID
2.7 21 d, clay loam, phenyl) 1.0 (315 d, clay loam, phenyl) 92067032,
1.8 (168 d, Fen peat, phenyl) 0.9 {315 d, Fen peat, phenyl) 92067033
2.2 (21 d, loamy sand, phenyl) 1.2 {168 d, loamy sand, phenyl)
2.7 (84 d, sandy toam, pyridyl} 1.2 (315 d, sandy leam, pyridyl}
2.0 (21 d, clay loam, pyridyl) 0.8 (315 d, clay loam, pyridyl)
3.7 (59 4, system, phenyl) 1.6 (100 d, system, phenyl) Aerobic water/sediment 46190605 ! Virginia,
NR (water, phenvl) NR (100 d, water, phenyl) water/sand
3.7 (59 d, sediment, phenyl) 1.6 (100, sediment, phenyl)
9.9 (59 d, system, pyridyl) 4.9 (100 d, system, pyridyl)
NR (water, pyridyl) NR {water, pyridyl)
9.9 (39 d, sediment, pyridyl) 4.9 (100 d, sediment, pyridyl)
9.5 (100 d, system, phenyl) 9.5 (100 d, system, phenyl) O1d Basing,
NR {water, phenyl) NR (100 d, water, phenyl) England,
9.5 (100 d, sediment, phenyl) 9.5 (100, sediment, phenyl) water/sandy
loam
8.4 (59 d, system, pyridyl) 6.8 (100 d, system, pyridyl)
NR (waier, pyridyl) NR (water, pyridyl)
8.4 (59 4, sediment, pyridyl) 6.8 (100 d, scdiment, pyridyl)
2.8 (168 d, system, phenyl) 1.7 (315 4, system, phenyl) Anaerobic flooded soil* Sandy loam
<0).1 {315 d, water, phenyl) <0.1 (315 d, water, phenyl)
2.8 (168 d, soil, phenyl) 30.3 (1.7 d, soil, phenyl)
3.7 (315 d, system, phenyl) 3.7 (313 d, system, phenyl) Clay loam
1.7 {0 4, water, phenyl) =(.1 {315 d, water, phenyl)
3.7 (315 4, soil, phenyl) 3.7 (315 d, soil, phenyl)
3.1 (315 d, system, pyridyl) 3.1 (315 d, system, pyridvl} Sandy loam
<0.1 (315 4, water, pyridyl) <0.1 (315 d, water, pyridyl)
3.1 (315 d, soil, pyridyl) 3.1 (315 4, soil, pyridyl)
3.8 (315 d, system, pyridyl) 3.8 (315 4, system, pyridyl) Clay loam

1.5 (0 d, watcr, pyridyl)
3.8 (315 d, soil, pyridyl)

<0.1 (315 d, water, pyridyl)
3.8 (315 d, soil, pyridyl)
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Chemical | Maximum % of Applied Mean % of Applied at Study Termination Study Type MRID Comments
ID
Total 1.3 (21d, pH 5, pyridyl) 0.5 (31d, pH 5, pyridyl) Hydrolysis 46190601
Unknowns 1.2 (21 d, pH 5, phenyl) 0.4 (31 d, pH 5, phenyl)
1.4 (21d, pII 7, pyridyl) 0.8 (31d, pH 7, pyridy])
0.9 (1, 10 d, pH 7, phenyl) 0.8 (31 d, pH 7, phenyl)
}.1(31 4, pH 9, pyridyl) 1.1 (314, pH 9, pyridyl)
1.2 (31 d, pH 9, phenyl) 0.8 (31 d, pH 9, phenyl)
Not reported Not reported Hydrolysis 41598001
8.4 (10 d, phenyl) 8.4 (10 d, phenyl) Photolysis in soil® 41598002
12.9 (10 d, pyridyh) 12.9 (10 d, pyridy])
18.1 (30 d, silt loam) 17.6 (59 d, silt loam) Aerobic soil 46190602
23.4 (30 d, sandy clay loam) 21.4 (59 d, sandy clay loam)
20.7 (14 d, sandy loam) 17.6 (59 d, sandy loam)
22.0 (59 d, sandy loam) 22.0 (59 d, sandy loam)
15.7 (3 d, sandy clay loam) 13.5 (59 d, sandy clay loam)
18.6 (59 d, clay loam) 14.8 (59 d, clay loam)
70.8 (84 d, sandy loam, phenyl) 64.1 (315 d, sandy loam, phenyl) Aerobic soil* 87493,
75.6 (84 d, clay loam, phenyl) 62.6 (315 d, clay loam, phenyl) 92067032,
66.8 (84 d, Fen peat, phenyl) 62.4 (315 d, Fen peat, phenyl) Q2067033
64.2 (168 d, loamy sand, phenyl} 64.2 (168 d, loamy sand, phenyl)
62.7 (315 d, sandy loam, pyridyl) 62.7 (315 d, sandy loam, pyridyl)
69.4 (21 d, clay loam, pyridvl) 64.9 (315 d, clay loam, pyridyl)
1.6 (100 d, system, phenyl) 1.6 (100 d, system, phenyl) Aerobic water/sand 46190605 | Virginia,
6.4 (100 d system, pyridyl) 6.4 (100 d system, pyridyl) sediment water/sand
8.0 (100 d, system, phenyl) 8.0 (100 d, system, phenyl) 0Old Basing,
6.1 (100 d, system, pyridyl) 6.1 (100 d, system, pyridyl) England,
water/sandy
37.8 (315 d, sandy loam, phenyl) 37.8 (315 d, sandy loam, phenyl) Anaerobic flooded soit 87493, loam
18.5 (168 d, clay loam, phenyl) 13.7 (315 4, clay loam, phenyl) 92067032,
42.1 (315 d, sandy loam, pyridyl) 42.1 (315 d, sandy loam, pyridyl) 52067033

13.2 (168 d, clay loam, pyridyl)

10.8 (315 d, clay loam, pyridyl)
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|

Abbreviations: ND= not detected; NR = not reported; phenyl and pyridyl indicate the radiolabeled ring

Major degradates and maximum amounts for degradates >10% are in bold. Unacceptable data were not reported. Refer to Table A 1 for chemical names
and structures. _ _

Unless specifically stated, when data are reported for fluazifop-p-butyl and fluazifop-p, those were the compounds applied and reported as recovered,
however, the study did not report whether the method could distinguish between the R and S enantiomer. Specialized methods are needed to separate

-enantiomers and it is not known whether reported results are specific to the R enantiomer.

Reported as percent of recovered rather than percent applied.
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Table A 7. Summary of results for the bioconcentration/bioaccumulation studies .

MRID Study Type Exposure Duration Species Bioconcentration
Number or Status Concentration Factor
Reference
{Year)
93796 (1981) Bioaccumulation in 6.8 ng/l 28 days Bluegill 410 whole fish
92067035 laboratory fish fluazifop-butyl Sunfish 120 muscle
(1990) Aluazifop mixture (edible tissue)
Supplemental for due to hydrolysis 4800 viscera
fluazifop-acid and (nonedible tissue)
fluazifop-butyl but
does not fulfill
guideline (DER
10/26/1992)
93795 (1981) Bioaccnmulation in | Field treated at 0.5 65 days Channell Fluazifop
fish kg ai’ha and Catfish 2.1 whole fish
Not classified flooded (Ictalirus 1.1 muscle
PURCtALUS) 8.0 viscera

Table A 8. Environmental Fate Classifications of Fluazifop-butyl and Fluazifop-acid

Factor Classification

Fluazifop-butyl Fluazifiop-acid
Volatility Nen-volatile’ Non-volatile'
Solubility Slightly Soluble? Readily Soluble® 1
Mobility No Data Very High to Medium

Mobile to Maderately Mobile?®

1 Classification from “NAFTA Guidance Document for Conducting Terrestrial Field Dissipation Studies”
available at http://www.epa.gov/oppefedl/ecorisk ders/terrestripl field dissipation guidance.pdf (accessed
May 22, 2008).

2 Classification from, “Assessing soil contamination A reference manual” available at
htip:/fwww, fa0.orgMOCREP/Q03/X2 370E/X2570EQ6 htm (accessed March 24, 2008).

Ad. Open Literature

A4-1. Metwally, I. M. and S. E. M. Shalby. 2007. Bio-remediation of fluazifop-p-butyl
herbicide contaminated soil with special reference to efficacy of some weed control
treatments in Faba Bean Plants. Journal of Agriculture and Biological Sciences 3(3):
157-165.

Degradation of fluazifop-p-butyl was examined in soils that were undisturbed, cultivated,
exposed to hoeing, and inoculated with Rhizobium. Fusalide Super E.C. 12.5% was applied as a
foliar application on 3.5 x 3.0 m plots uncultivated or planted with faba beans four weeks from
sowing using a sprayer equipped with one nozzle. Four replicates of each treatment were
completed and a control plot was also completed. The soil was a clay loam with an organic
matter content of 1.78%, pH 7.79, total N 0.079%, and available P of 14.2 ppm. Soil samples
were collected at 1 hour after application and 1, 7, 14, 21, and 28 days following application at a
10 cm soil depth. Samples were stored at -20°C until analysis. Residues were extracted using a
shaker table extraction (solvents were methanol followed by ethyl acetate) and high pressure




liquid chromatography (HPLC), detector not specified. The author did not report on whether the
method could distinguish between the R and S isomers and residue concentrations were recovery
corrected (rate of recovery was 89.2%). Initial soil concentrations ranged from 30.45- 39.89
ppm and decreased to not detected - 6.17 ppm over 28 days. Addition of Rhizobium had little
effect on degradation rates when the soil was uncultivated. However, cultivation with addition
of Rhizobium did show slightly shorter degradation rates. The bare ground dissipation half-life
was 6.26 days and the dissipation haif-life with soil mixing and RAizobium was 5.8 days. Loss of
fluazifop-p-butyl was 10 — 20% less in uncultivated soils (28 day concentrations ranged from
3.63 — 6.17 ppm) versus cultivated soils {concentrations ranged from not-detected to 0.12 ppm).
A mass balance was not completed. These study results were not used in modeling because a
mass balance was not completed and information on the analytical method was insufficient.’

Ad-2. Kah, M. S. Beulke, and C. D. Brown. 2007. Factors influencing degradation of
pesticides in soil. J. Agric. Food. Chem.: 55, 4487-4492.

Degradation and sorption of fluazifop-p-acid was examined in nine arable soils from southern
England. The soils were collected from the top 20 cm. Soils were preincubated for eight days
prior to application of technical grade fluazifop-p-acid and fluoroxypyr in 5 mL of water for an
initial concentration of approximately 2 mg/kg. Soils were mixed, adjusted by weight to -33kPa
and then transferred to 500 mL glass flasks and incubated at 15°C in the dark. Moisture content
was maintained by weight twice a week and the moisture content ranged from 9.7-355g
water/100 g dry soil which was the moisture content at -33kPa pressure. Bioactivity was
monitored and soils were characterized. At each time point, a 20 g sample of soil was
transferred to 125 mL amber glass jar and frozen. Residues were extracted using a shaker table
extraction (acidified methanol) and residues quantified using HPLC with wavelength detection
and gas chromatography with mass spectrum detection (GC-MS). Percent recovery ranged from
97-112%. Sorption coefficients were also measured at one concentration using standard batch
equilibrium methods. First-order half-lives ranged from 6.0 to 16.6 days (Table A 2). The soil
properties that correlated best with degradation rates were the percent clay, Mg, and K. The soil
pH had a strong positive correlation with the degradation rate. This is possibly due to a trend of
increased total microbial biomass at lower pH. A mass balance was not completed. The study
did not report whether the chemical methods could distinguish between the R and S isomers;
however, results reported as specific to the R isomer. These results may be used in modeling,

A4-3. Kah, M. and C. D. Brown. 2007. Prediction of the adsorption of ionizable pesticides
in soils. J. Agric. Food Chem.: 55,2312-2322.

Sorption coefficients of technical grade fluazifop-p-acid (90-93% purity) were measured at one
concentration in nine soils from England with four replicates of each soil. Degradation of
fluazifop-p-acid was also characterized in these soils in Kah ez af. 2007. Soils were collected
from the top 20 cm, sieved to 3 mm, and air dried. Sotil suspensions in 0.01 M CaCl,; were
prepared in 50 mL polytetrafluoroethylene (PTFE) centrifuge tubes with a soil solution ratio of
1:2 (w:w). The suspensions were pre-equibrilated for 14 hours on a side to side shaker (300
oscillation/minute) and then spiked with 0.2 — 0.5 mL pesticide in 0.01 M CaCl,. Fluoxypyr was
also applied to the same systems. The tubes were then shaken in the dark for 72 hours’

' More information on the analytical reethod is available in another reference.
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(equilibration time was verified for two of the soils prior to the experiment). After shaking, the
soils were centrifuged and the supernatant was removed and analyzed to determine the
equilibrium concentration in water (C. in mg/L). The total amount in the system was estimated
by preparing tubes without soil in triplicate and assuming that the difference in the amounts
measured in soil less systems and the amounts measured in the soil systems was the amount
bound to soil. Residues were confirmed using high-pressure liquid chromatography (HPLC)
with a multiwave detector. Percent recoveries ranged from 97 — 112%. The study did not report
whether the method could distinguish between the different isomers; however, the results were
reported for fluazifop-p-acid and it is assumed that the results are for the R isomer. Sorption
coefficients (K4 values) ranged from 0.27 — 1.57 mL/g and sorption was stronger in soils with
lower pH KCl values and with higher organic carbon (OC) contents (Table A 9). Sorption
coefficients for fluazifop-p-acid correlated best with Log D (lipophilicity), OC, and Ca.

Table A 9, Summary of Sorption Coefficients for Fluazifop-p-acid reported by Kah and
Brown 2007.

Soil pH water pH KCl OC (gkg) Ky (mL/g)' Koo (mL/g)®  Comments
Silty clay 8.20 8.02 17.7 0.48 (0.04) 27.12 Only measured
loam at one

Sandy clay 7.81 7.54 324 1.20 (0.05) 37.04 corncentration;
loam soils from
Sandy clay 8.08 7.41 10.8 0.28 (0.02) 25.93 England; no
loam mass balance
Sandy clay 7.91 7.29 20 0.76 (0.07) 38.00 was completed.
loam

Sandy clay 6.85 6.27 238 0.64 (0.01) 26.89

loam

Sandy 7.07 6.46 7.65 0.27 (0.02) 35.29

Loam 6.89 6.38 16.8 0.51 (0.02) 30.36

Clay 5.96 4.87 323 1.57 (0.04) 48.61

Sandy Loam 5.28 4.40 13 0.89 (0.12) 59.33

1  The standard deviation from four replicates is reported in parentheses.
2 The Kae was calculated as Koe = Kg x 1000/0C in g/kg,

Ad-4. Negre, M., M. Gennari, A. Gignetti, and E. Zanini. 1988. Degradation of fluazifop-
buty in soil and aqueous systems. J. Agric. Food. Chem.: 36, 1319-1322.

Degradation of fluazifop-butyl was studied in sterile buffered water, sterile soil, and in nonsterile
soil with different moisture contents. The grade of fluazifop-butyl was not specified.

Hydrolysis was examined at pH 4, 7, and 9 at final concentrations of 1.2 or 2.5 mg/L in the dark
and concentrations of the parent and fluazifop-acid were measured in water over time. Minimal
hydrolysis occurred at pH 4 and 7 and the pseudo first-order half-life at pH 9 at both
concentrations was approximately 2.5 days. Fluazifop-acid was the major degradation product
and did not undergo hydrolysis.

Soil was collected from the top 25 em, dried to 10% water content (w/w), steved to < 2-mm, and
stored at room temperature in black polyvinyl chloride (PVC) bags. Soil was incubated in a
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closed system and evolved CO; was captured using 0.5 M NaOH. The system was also
connected to a fresh O, supply to prevent anaerobic conditions. Somgc soils were sterilized with
ethylene oxide. A standard solution (1 mL, 1000 mg/L in acctone) of fluazifop-butyl was
applicd to 3 g or dry soil in a 10-mL glass vial and acetonc was allowed to evaporate. The soil
was then added to 97 g soil dry weight and stirred for five minutes. The final concentration was
10 mg/kg dry weight. Degradation was examined in sterilized soil, soil with moisture contents
of 20, 35, and 30% of maximum moisture capacity, and in non-sterile soil. Triplicate samplcs
were taken for analysis on 1, 3, 7, and 21 days after application of fluazifop-butyl. Residues of
fluazifop-butyl and fluazitop-acid were measured using HPLC, detector not specified. Initial
total recoveries (fluazifop-butyl+fluazifop-acid as a pereent of applicd) were near 100%. The
fluazifop-butyl half-life in non-sterile was < 1 day and was 3 days in sterile soil. This indicates
that soil may have catalyzed hydrolysis. In sterile soil, 84% of the chemical applied was still
extracted as fluazifop-acid after 99 days; however, in the non-sterile soils, fluazifop-acid residues
declined. Half-lives were longest in dry so1l (zero-order 17 days) and similar in the soils with
differing moisture contents. Thesc results were for the racemic mixture of fluazitop-butyl and
fluazifop-acid, individual enantiomers were not discussed.

Ad-5. Ncgre, M., M. Gennari, V. Andreoni, R. Ambrosoli, .. Celi. 1993. Microbial
metabolism of fluazifop-butyl. J. Enviren. Sci. Health B 28(5): 545-576.

Degradation of fluazifop-butyl was examined in a mixed microbial culture in the presence of
second carbon source and when fluazifop-butyl was the sole carbon source. Microbial cultures
were isolated from landfill leachate and activated sludges from a sewage treatment plant.
Fluazifop-butyl was added (125 mg/L) to a mixturc of 60-mL. mineral medium, 10 mL of
preculture solution, and 10 mL sterilized agucous solution in Erlenmeyer flasks. Flasks were
maintained in the dark at 30°C on a rotary shaker. Some flasks were supplemented with sodium
acctate or sodium propionate at 0.1 and 0.3% wt/v. Duplicate 5-ml samples were taken at time
zero and throughout the experiment. Blank controls were performed by adding fluazifop-acid to
mineral mediwm without microorganisms.

Fluazifop-acid was extracted using acidifying the solution to pH 2 with 1N hydrochloric acid and
extracting thrce times with dichloromethane (DCM). The extract was concentrations with a
rotary evaporator and redissolved in 5-mL methanol. HPLC analysis was performed with a
Varian 5020 liquid chromatograph equipped with a diode array detector Perkin Flrner LC 235
operating at 270 nm. Recovery was greater than 90%, Chiral HPLC was performed with a 25
cm x 4.6 mm Chiracel OD (Daicel Chemical Ind.} eluted with a mobile phase comprising n-
hexane + 2-propanol (90/10 v/v) added with 1% formic acid (1 mL/minute). Circularc dichorism
spectra were carried out with a Jasco J/600 CD spectrophotometer.

Metabolitcs were isolated using thin layer chromatography (TLC) and detected with a ultraviolet
(UV) lamp. Dark areas were visualized with a UV lamp (254 nm), scraped from the plates, and
extracted with methanol for successive identification using UV spectrophotometry and HPLC
detcrmination, gas chromatograph — mass spectrometry (GC-MS), GC-IR with photoacoustic
detector, and nuclear magnctic resonance (NMR).
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When fluazifop was the sole carbon source or with a second carbon source at 0.1%, most of the
degradation took place during the first days of the experiment and then the rate of degradation
slowed, e.g., two rates of degradation were present. Approximately, 50% was degraded at cight
days and concentrations dropped to 30-43 % after 75 days. Chiral analysis showed that almost
all fluazifop remaining after ecight days was in the R-form. Negre ef af. (1993) indicated that
their results did not show an enzyme mediated inversion of the § enantiomer to the R enantiomer
but a selective degradation of the S enantiomer.

A4-6. Smith, A.E. 1987. Persistence studics with the herbicide fluazifop-butyl in
Saskatchewan soils under laboratory and field conditions. Bull. Environ. Contam,
Toxicol 39:150-155.

Degradation of fluazifop-butyl and fluazifop-acid was examined in three soils from westem
Canada. Soil samples were collected from the top 5 cm in September 1984, sieved (2-mm) and
stored at room temperature until March 1985 when the soils were used in studies. The moisture
capacity was less than 10% field capacity when the soils were collected. Fluazifop-butyl and
fluazifop-acid (>99% purity) were used in laboratory studies and Fusilade (250g ai/1.) was used
in field studies.

Degradation of fluazifop-butyl in soil was examined by taking 20 g soil and bringing them up 1o
20, 65, and 100% ficld moisture capacity in glass stopper flasks. Fluazifop-butyl was added at
5.0 ng/g based on soil wet weight. The soils were then stirred and subsequently stored in the
dark at 20°C. Duplicates samples of all treatments were extracted with aqueous acidic
acetonitrile and analyzed after 24 and 48 hours. The amount of fluazifop-butyl remaining was
determined with high pressure liquid chromatography (HPLC). A zero time sample was not
collected and mass balance information was not reported. In soils with greater than 65%
moisture capacity, less than 8% of fluazifop-butyl remained. In dry soils (20% field moisture
capacity), greater than 90% of fluazifop-butyl was present after 48 hours.

Acrobic degradation of fluazifop-acid was examined in duplicate 50 g samples of three soils
moistened to 85% of their field moisture capacity (with distilled water) weighed into 175-mL
polystyrene foam containers fitted with plastic lids and incubated in the dark at 20°C for seven
days. Distilled water was added cvery two days to replace that lost to evaporation. After this
pre-equilibration period eight cartons of each soil were treated with fluazifop-acid at 2 pg/g,
based on soil moist weights and thoroughly mixed and incubated in the dark at 20°C. Duplicate
samples were extracted after 1 hour, and after 14, 28, and 42 days, and analyzed by HPLC with
ultraviolet (uv) detection with confirmation with retention time of a standard reference. Residues
were extracted in this experiment with aqueous ammoniated acetonitrile. This extraction
procedure completely hydrolyzes fluazifop-butyl to fluazifop-acid. Mass balance information
was not reported and a zero time sample was not collected. Measured half-lives were 23 days in
the clay (pH 7.7, 4.2%0M), 21 days in the clay loam (pH 6.0m 11.7% OM), and 11 days ina
sandy loam (pH 7.6, 4.0%0M).
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AS5. Hydrolysis

AS-1. Evans and Cavell 1980, MRID 87491; Not classified — information from
Environmental Fate Review Memo dated 02/17/1982

The hydrolysis '*C-phenyl labeled fluazifop-butyl (radiochemical purity ~99%) was studied at an
unspecified temperature in aqueous buffered solutions of pH 3 and pH 11 for 14 hours, whether
the samples were stored in the dark was not specified. Buffered solutions with labeled fluazifop-
butyl were placed in a flask and refluxed, e.g., boiled, with methanol at pH 3 and diethyl ether
washings at pH 11 for 14 hours. Washings were concentrations using a rotary evaporator.
Residues were counted using liquid scintillation counting (LSC) and the identity of the products
confirmed using thin layer chromatography (TLC} and co-chromatography with authentic
compounds. The major hydrolysis product was fluazifop-acid. At pH 11, complete hydrolysis
occurred and the acid accounted for 70% of the radioactive materials. At pH 3, 2-(4-
hydroxyphenoxy) propionic acid and 2-(4-hydroxyphenoxy)-5-trifluoromehtyl pyridine were
identified as potential minor degradates. These data were not used in modeling as the systems
were boiled.

AS5-2. Makin et al. 1980, MRID 87529; Not Classified — information from Environmental
Fate Review Memo dated 02/17/1982

Hydrolysis of 14C-phenyl labeled fluazifop-butyl (radiochemical purity >98%} was studied in
darkness at 15 and 40°C in sterilized buffer solutions at pH 4, 7, and 9. Hydrolysis in distilled
water (pH 6) was also examined. The initial concentrations were 0.02, 0.1, and 1 ppm.
Duplicate samples for each pH, temperature, and concentration were incubated for 3, 8, 16, and
30 days. Residues were extracted from water with methanol and diethyl ether, concentrated, and
examined using LSC and two dimensional TLC and co-chromatography. Mass balance results
ranged from 57 to 106%, but overall were within an acceptable range. Hydrolysis rates were
independent of concentration and the rate of hydrolysis was highest at higher pH. The first-order
half-lives of fluazifop-butyl at 40°C were > 120 days at pH 4, 35 days at pH 6, 17 days at pH 7,
and 0.2 days at pH 9. Raising the reaction temperature from 15°C to 40°C increased the rate of
hydrolysis by an order of magnitude at pH 9. Half-lives were not reported for 15°C. The major
degradation product was fluazifop-acid.

AS5-3. McCarron and Heath 1989, MRID 41598001; Acceptable (DER 10/26/1992)

Phenyl and pyridyl ring- labeled MC-ﬂuazifop-p-butyl did not hydrolyze in a sterile pH 5
aqueous buffer solution that was incubated at 25°C in the dark for 30 days. '*C-fluazifop-p-butyl
did hydrolyze with registrant-calculated half-lives of 78 days at pH 7 and 29 hours at pH 9. '*C-
fluazifop-p-butyl averaged 97.4% of the recovered in the pH 5 solution at 30 days, 71.3% in the
pH 7 solution at 30 days, and 20.6% in the pH 9 solution at 69 hours. The only degradate in the
pH 7 and 9 solutions, 2-[4-(5-(trifluoromethy1)-2-pyridinyl] oxy) phenoxy] propanoic acid
(fluazifop-acid), comprised 22.1% of recovered radioactivity at day 30 for pH 7 and 70.5% at 69
hours for pH 9. During the study, the material balances were =90.1% of the applied.



AS5-4, Goodyear 1995, MRID 46190601; Acceptable (DER 4/29/2005)

The hydrolysis of [pyridyl-2,6- *C] and [phenyl-U- *C]-labeled (R)-2-{4-[5-(trifluoromethyl)-2-
pyridyloxy]phenoxy } propionic acid (fluazifop-p-acid), at 5 mg a.i./L, was studied in sterile pH
5.2 (citrate), pH 6.9 (TRIS-maleic), and pH 9 (borate) aqueous buffered solutions for 31 days in
the dark at 25 + 1°C. The study was reportedly performed in accordance with USEPA Pesticide
Assessment Guidelines, Subdivision N §161-1, and in compliance with USEPA and OECD
Good Laboratory Practices. The test system consisted of sterile glass vessels (not further
described) containing treated buffer solution (100 mL) that were sealed, mixed by shaking, and
placed into a dark incubator at 25 + 1°C. Duplicate test vials of each treatment combination
were removed from the incubator at 0, 1, 4, 10, 21 and 31 days post treatment. Aliquots of the
test solution were analyzed for total radioactivity using LSC. The test solutions were extracted
into methanol using solid phase exiraction techniques, and aliquots of the elyates were analyzed
by LSC, HPLC and TLC. ["*C]Residues were identified by comparison to an unlabeled
reference standard of fluazifop-p-acid.

In the [pyridyl-"*C]fluazifop-p-acid experiment, the overall ["*C]residue recoveries were 105.8 +
7.1% of the applied (range 100.0-121.9%) for the pH 5 buffer, 104.9 + 5.6% of the applied
(range 99.1-117.3%) for the pH 7 buffer, and 106.6 + 5.8% of the applied (range 99.8-120.4%)
for the pH 9 buffer. In the [phenyl-"*C]fluazifop-p-acid experiment, the overall [*Clresidue
recoveries were 106.4 £ 6.4% of the applied (range 98.1-121.2%) for the pH 5 buffer, 106.5 +
6.6% of the applied (range 101.1-122.8%) for the pH 7 butfer, and 106.1 + 4.5% of the applied
(range 102.0-115.6%) for the pH 9 buffer.

[*C]Fluazifop-p-acid (both labels) were stable in the pH 5, 7, and 9 buffer solutions during the
31-day study, with concentrations averaging 96.9-101.2% of the applied at time 0 and 97.3-
101.6% at 31 days post treatment. No major transformation products were isolated and no minor
transformation products were identified at any pH. Two or three unidentified components,
which each measured <0.9% of the applied in all of the test solutions, may have been
contaminants of the test solutions since they were detected at time 0 and exhibited no obvious
pattern of increase.

Since no degradation occurred, a half-life could not be calculated and a transformation pathway
could not be developed. The study was classified as acceptable (DER 4/29/2005).

A6. Photolysis

A6-1. Water; MacNeil ef al. 1981, MRID 93788; Not classified — Based on summary from
EFED environmental fate review dated 03/24/1982.

The aqueous phototransformation of 14C-phenyl labeled and 14C-pyridyl labeled fluazifop-butyl
(radiochemical purity >99%) was examined in sterile solutions at pH 6 under natural sunlight
and temperature (9-21°C) for 65 days. The initial concentration was 0.1 ppm and average light
duration was 5.6 hours/day. Samples were collected at 0, 1, 2, 4, 16, 31, and 64 days. Dark
control samples of agueous solutions of 14C-fluazifop-butyl were analyzed at 32 and 64 days.
Characterization of compounds was made using one and two dimensional TLC and co-
chromatography with authentic compounds an automatic TLC linear analyzer. Total recovery of
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radioactivity ranged from 90-95%. After 64 days, *C-fluazifop-butyl accounted for 75% of the
initial radioactive material. Fluazifop-acid and 2-(4-hydroxyphenoxy)-5-trifluoromethyl
pyridine each accounted for 2-4% of radioactivity. No single compound other than the parent,
accounted for greater than 10% of radioactivity. In the dark control, fluazifop-butyl accounted
for 85% of the radioactivity and a half-life was not calculated. The study author concluded that
there was not a significant difference in loss of the parent for the samples exposed to natural
sunlight and the dark controls.

A6-2. Soil; MacNeil ef al. 1981, MRID 93789; Not classified - Based on summary from
EFED cnvironmental fate review datcd 03/24/1982.

Photodegradation of fluazifop-butyl ("*C phenyl and **C-pyridyl labeled; radiochemical purity
was >97%) was studied in loam soils (60% sand, 16% silt, 24% clay, 4.27% OM, CEC 19
meq/100g dry soil; pH 7.25) application rates equivalent to 250g/hectare. Soil plates were
placed in sealed flasks and exposed to natural sunlight for 32 days. Temperatures ranged from 9-
21°C. Auverage light duration was 5.7 hours per day. Duplicate samples were collected on 0, 1,
2,4, 16, and 32 days. Soil samples were extracted with acetonitrile and then filtered.
Radioactive contents of the filtrates were determined using LSC. Extracts were also analyzed by
TLC using one and two dimensional chromatography and co-chromatography with authentic
compounds. Radioactive recovery ranged from 88-100%. After 32 days, fluazifop-butyl
accounted for 82 and 84% of the radioactive residue in the soil and 86 to 95% of the radioactivity
applied was recovered. Six photoproducts were found at less than 5% of the radioactive residucs
on soil including fluazifop-acid (1%) and 5-triflucromethyl-2-pyridone (2%). The estimated
half-life was reported to be 70 days; however, the dark control for the *C-pyridyl labeted
samples had 81% of radiochemical applied present as fluazifop-butyl and the samples exposed to
sunlight had 80% of applied present as the parent. Therefore, these results were assumed to
indicate that fluazifop-butyl is stable to photolysis in soil.

A6-3. Soil; French and Matharu 1989, MRID 41598002; Acceptable (DER 10/26/1992)

Phenyl and pyridyl ring-labeled "*C-fluazifop-p-butyl (radiochemical purities 98.0%), at 420
g/hectare, degraded with a registrant calculated half-life of 115.5 days on loam soil that was
irradiated with artificial light (xenon lamp) for the equivalent of 30 days (~10 days continuous
irradiation) of sunlight at 25+ 5°C. After the equivalent of 30 days of irradiation, the degradates
identified were 2-[4-(5-trifluoromethyl-2-pyridyloxy)phenoxy]| propionic acid (fluazifop, 1} at
4.3 to 9.1% of the recovered; 2-(4-hydroxyphenoxy)-5-trifluoromethyl pyridine {(IV) at 0.3 to
0.6%; and 5-trifluoromethyl-2-pyridone (X} at 1.4 to 1.8%.

Uncharacterized radioactivity reported as unknown(s), bascline material, unidentified water
soluble material and remainder were each <4.7% of the recovered radioactivity. Unextracted
radioactivity was a maximum of 6.4% of the recovered radioactivity; carbon dioxide was

a maximum of 1.1%.

In the dark control, '*C-fluazifop-p-butyl degraded with a registrant calculated half-life of 272
days. After the equivalent of 30 days irradiation, fluazifop (II) was 3.2 to 4.1% of the recovered
radioactivity, 2-(4-hydroxyphenoxy)-5-trifluoromethyl pyridine (IV) was 0.2 to 0.3%, and 5-
trifluoromethyl-2-pyridone {X) was <0.3%. Uncharacterized radioactivity reported as
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unknown(s), unidentified water soluble material and remainder were each <2.0% of the
recovered radioactivity. Unextracted radioactivity was a maximum of 6.4% of the recovered
radioactivity. The photodegradation rate was estimated to be 195 days after normalization to the
rcsults of the dark control.

A6-4. Water; Jessup ef al. 1991, MRID 42543202; Unacceptable (DER 6/3/1993)

“*C-phenyl labeled fluazifop-R-butyl (purity 98.7%) and '*C-pyridyl labeled tluazifop-R-butyl,
{purity 98.4%), at 0.5 pg/ml, photo-degraded in aqueous buffer solution at pH 5 when irradiated
continuously for 4.76 days with a xenon arc lamp (maximum light intensity 641 mW/hr) in the
presence of 30ul of acetonitrile. Half-lives were calculated at 6.02 days of Florida summer
sunlight. Two degradates were identified. 2-(4-hydroxyphenoxy)-5-trifluromethyl pyridine (IV)
was detected at levels up to 3.5% of the applied radioactivity and cis-2-amino-3-
trifluoromethylcyclobut-3-ene carboxylic acid lactam was detected at levels up to 10.8% of the
applied. Four other degradates were not identified and made up maximums of 7.08, 5.41, 12.36,
and 8.61% of the applied, respectively. The study was determined to be unacceptable because 1)
no attempt was made to reconcile the results of this study with the results of the photolysis on
soil study (MRID 41598002) and an carlier aqueous photolysis study (MRID 93788); 2) no time
zero sample was taken; 3} no data was provided to show that pH was constant; and 4) it was not
explicit that wavelengths below 290 nm were filtered.

A7. Aerobic and Anaerobic Metabolism

A7-1. Soil and Aquatic Soil; Arnold et al. 1980, MRID 87492; Not classified - information
from Environmental Fate Review Memo dated 02/17/1982

The biotransformation of a mixture of '*C-phenyl labeled fluazifop-butyl and unlabeled
flnazifop-butyl (stated purity of 97%; 60:40 ratio) was studied in a sandy loam soil (18 acres, pH
6.8, organic matter (OM) 3.1%) and a sand soil (Lillytield, pH 6.4, OM 1.4%) from England.
Six hours after ircatment and incubation under aerobic conditions some samples were tlooded.
These soils were incubated for 12 hours to simulate anaerobic conditions and then soils were
analyzed at zero time, 3, &, and 21 weeks. The application rate was 1 mg a.i./kg soil. Labeled
CO; was collected in ethanolaminc and residues in soil were exiracted by refluxing in
isopropanol:watcr (4:1). Uncxtracted residucs were measured by combustion. Quantitation of
residues was performed using LSC. Some samples were also subject to TLC for confirmation of
the identity of residues. Mass balances ranged from 93 — 102% of applied. Fluazifop-acid
reached maximums of 45 and 76% or recovered radioactivity in the aerobic and flooded sandy
loam soit at the zero time analysis. In the sandy soil, fluazifop-acid rcached a maximum of 71%
of recovered radioactivity. Littlc or no parent pesticide was found in water of the flooded soil
and a maximum of 37% recovered radioactivity was present in water as fluazifop-acid on week
8. A minor degradation product, 2-(4-hydroxyphenoxy)-5-trifluoromethylpyridine was present
in the sandy soil and reached a maximum of 9% of recovered radioactivity after 21 weeks of
incubation. Fluazifop-acid showed significant degradation (44.9 reduced to 6.8 % of recovered
radioactivity between 0 and 3 weeks) in the acrobic sandy loam soil but not in the flooded sandy
loam and sandy soils. First-order half-lives were estimated to be 2 hours in the sandy loam soil
and 1 day in the sandy soil. As the half-life was 2 hours in the sandy soil under aerobic
conditions, only small amounts of the parent were found in the flooded soil.
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A7-2. Soil and aquatic soil; Harvey et al. 1981, MRID 87493; Supplemented by Leahey
1990, MRID 92067032; and Leahey 1990, MRID 92067033; Supplemented by Bewick
1982, MRID 162454; Supplemental (DER addendum 10/26/2003); Recalculated half-
lives DER addendum 8/4/2008)

The biotransformation of '*C-phenyl Jabeled and 14C-pyridyl labeled fluazifop-butyl (98.3%
radiochemical purity) were studied in a seven European soils (4 soils from the U.K. and 3 soils
from Germany) and were not classifiable with the United States Department of Agriculture
(USDA) system. The pH and OM content of the soils shown in Tabie A 10. Soils were brought
to 40% moisture holding capacity and radiolabeled fluazifop-butyl was applied at a rate of 1
ppm. Soils were incubated for up to 45 weeks in the dark with a stream of CO, free air at 20°C.
Somc soils were flooded for 12 hours before beginning the time zero analysis to simulate
anaerobic conditions. The German soils were stored for 1-year prior to use. Duplicate soil
analyses were completed at 0, 2 days, 1, 3, 12, 24, and 45 wecks. '*CO, was trapped in
ethanolamine and analyzed using liquid scintillation counting (LSC). Soil extracts werc
analyzed using LSC and TLC. Radioactivity recovered ranged from 88-106 % of applied. In all
non-sterilc soils, greater than 97% of fluazifop-butyl was lost within 2 days. The major product
was fluazifop-acid. Fluazifop-acid was also lost from soil with half-Hves of <2 wceeks in the
Gore and 18 acres soil, 3- 12 weeks in ait other soils except the Speyer 2.2 where the half-life
was > 24 weeks,

Anaerobic degradation was slower than in the unflooded soils. The amount of fluazifop-acid in
the flooded Gore soil was stable over the 45 week period; however, the amount of fluazifop-acid
declined over the 45 week period in the 18 acres soil.

Incubation of fluazifop-butyl at lower temperatures, higher concentrations, or at higher
applications rates decrcased the rate of fluazifop-acid degradation but had little effcet on
fluazifop-butyl ratcs of degradation. Other degradates measured were of 2-(4-hydroxyphcnoxy)-
S-trifluoromethylpyridine (maximum amount of radioactivity recovered) and S-trifluoromethyl
pyrid-2-one (approximately 25% of recovered radioactivity after 12 weeks of incubation).

The study was reviewed in 1992 (DER 10/26/1992) and classified as unacceptable because the
sampling intervals were inadequate to characterize the degradation of the parent compound.
Additionally, the soils were of European origin and were not classified according to the USDA
classification system and the soils had uncharacteristically high organic matter contents. The
studies were reclassificd as supplemental in 2003 (DER 10/28/2003) and halt-lives calculated
using the exponential decay equation for the parent plus the acid. The half-life for the parcent and
acid ranged from 315-347 days in the 18 acres soil and 952-1152 days in the gore soil under
anaerobic conditions. The half-lite for the parent plus acid ranged from 11.2-17.6 days in the 18
acres soil, 16.2-18.4 in the gore hill soil, and 26.4 days in the frensham soil under acrobic
conditions. In 2008, half-lives were recalculated using the linear/natural log cquation (DER
addendum 8/4/2008). Using the linear/natural log equation, half-lives for the parent and acid
ranged from 33 to 55 days in aerobic soils and 289 to 1155 days in anaerobic soils.’

Bewick 1982 (MRID 162454) re-analyzed the samples of three representative soils from Harvey
et al’s (MRID 87493) work. The extracts had been treated with '*C-phenyl lableled fluazifop-

! These calculations did not include residues in the unextractable phase.
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butyl. Isolation and derivatization of radioactivie compounds from the soil extracted was
completed by fortifying “18 acres” zero time extract with fluazifop-butyl and other extracts with
fluazifop. The extracts were then analyzed by TLC. Radioactive areas were eluted with
methanol and concentrated. Fluazifop-acid derivatization was completed with ethereal
diazomethane. Solutions were mixed with hexane and analyzed by LSC. Enantiomer ratios
were determined using HPLC analysis of hexane solutions. The results were analyzed to show
that storage did not greatly change the extracts. Recovery of radioactive residues throughout
isolation and derivatization ranged from 66-105%. At time zero, results indicated that the R:S
ratio of radioactive residues were approximately 50:50: Ratios of fluazifop-butyl were only
analyzed at time zero. After two days of application the R:S ratio of radioactive residues for
fluazifop-acid were approximately 81:18 in both the “18 acres™ and “Gore” soils. In the one and
three week samples, fluazifop-acid R:S ratios of radioactive residues were approximately 93-
95:5-7. In the Frensham soil, R:S fluazifop-acid ratios were 64:37 in the three week sample and
92:8 in the 12 week sample. Table A 11 shows the distribution of fluazifop-acid enantiomers in
soil extracts over time.

Table A 10. Summary of pH and percent erganic matter in soils used in MRID 87493,

Seil pH . Percent European Soil
Organic Matter Classification
(OM)
18 Acres 6.0 4.6 . Sandy loam
Gore Hill 7.4 14.2 * Calcareous clay
loam
Frensham 5.4 2.1 Loamy sand
Rosedean 6.7 67.4 Fen peat
Spever 2.1 7.5 1.1 Coarse sand
Speyer 2.2 6.4 5.7 Coarse sand
Speyer 2.3 7.7 1.1 Loamy coarse sand

Table A 11. Enantiomer ratios of fluazifop-butyl and fluazifop-acid

Soil Type Sampling Interval R:S ratio’
18 Acres, sandy loam Zerotime Fluazifiop-butyl 50.7:49.3
2 days §1.8:18.2
1 week 94.6:54
3 weeks 95.3:4.7
Gore, clay loam 2 days §1.2:18.8
1 week 94.0:6.0
: 3 weeks 93.0:7.0
Frensham, loamy sand 3 weeks : 63.5:36.5
12 weeks 02,3:7.7

" Except for the zerotime analysis, ratios are reported for fluazifop-acid.

A7-3; Soil; Bewick 1983, MRID 162455; Not classified (DER 5/3/1984)

Soil (pH 6.8, 5.3% OM, british classification of sandy loam) was treated with uniformly '*C-
phenyl-labeled fluazifop-butyl with either the R or 8 enantiomer at I kg/ha (0.89 Ib/A, or 1 ppm)
contained an a soil incubation system. Incubation was at 20°C with sampling at 0, 2, 6, and 12
hours and 1, 2, and 7 days. Soil was maintained at 40% moisture capacity at zero suction. The R
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and S enantiomers were separated by HPLC. The recovery of radioactive residues from soil
ranged between 94-103% of applied. Both R and S enantiomers were hydrolyzed to fluazifop-
acid with a half-life of less than 2 hours. The S cnantiomer gradually changed to the R form over
the seven day period with 98% in the R form on day seven. Half-lives for fluazifop-acid were
not calculated.

A7-4. Soil; Goodyear 1998, MRID 46190602; Supplemental (DER 4/29/2005)

The biotransformation of [pyridyl-U-"*C]-labeled (R)-2- {4-[ 5-(trifluoromethyl)-2-
pyridyloxy|phenoxy} propionic acid (fluazifop-p; radiochemical purity >99%), at 1 mg a.i./kg
(equivalent to 1.13 kg a.i./ha), was studied in six soils from the UK for 59 days under acrobic
conditions in darkness at 20 + 2°C and a water holding capacity at 0.1 bar. The six soils were:

a silt loam (“A”, pH 7.0, organic carbon 1.9%),

a sandy clay loam (“B”, pH 5.8, organic carbon 2.1%),

a sandy loam (“C”, pH 7.2, organic carbon 2.2%),

a sandy loam (“D”, pH 5.3, organic carbon 0.9%),

a sandy clay loam (“E”, pH 7.1, organic carbon 3.1%), and

a clay loam (“F”, pH 7.7, organic carbon 4.3%).

The experiment was conducted in accordance with EC Directive 95/36/EC and in compliance
with OECD GLP Standards. The test system consisted of glass jars (500 mL) containing treated
soil (50 g); the jars were capped with lids containing holes to allow free air exchange. Volatiles
were not collected. Duplicate jars werce collected after 0, 1, 3, 7, 14, 30 and 59 days of
incubation. Soil samples were extracted twice with acetonitrile:water (1:1, v:v) by shaking. The
extracts were analyzed for total radioactivity using LSC and for [*C]fluazifop-p by HPLC.
Other extractable [14C]rcsiducs were not characterized and nonextractable ['*Cresidues were not
quantified. ["*C]Fluazifop-p-acid was identified by comparison to an unlabeled reference
standard of fluazifop-p-acid that was co-chromatographed with the sample.

[ C]Fluazifop-p-acid degraded rapidly in all soils, with an observed DT50 of <3 days in the two
sandy loam (“C” and “E”) soils and the clay loam (“F”) soil; 3-7 days in the silt loam (“A”) and
sandy clay loam (“B”) soils, and ca. 7 days in the sandy loam (“D”) soil. Transformation
products were not characterized in any soil. Also, nonextractable residues were not measured
and volatile compounds were not trapped.

Based on first-order linear regression analysis (Excel 2000), fluazifop-p-acid dissipated with
calculated half-lives of 7.5-13.9 days in the six soils. Based on nonlinear regression analysis
(SigmaPlot 8.0), fluazifop-p-acid dissipated with DT50 values of 8.3 days in the silt loam A soil,
8.2 days in the sandy clay loam B soil, 2.7 days in the sandy loam C soil, 9.1 days in the sandy
loam D seil, 3.3 days in the sandy clay loam E soil and 2.3 days in the clay loam F soil. The rate
of degradation was in part related to soil biomass; degradation occurred most rapidly in the soils
with the highest biomass at study initiation and most slowly in the sandy loam soil (“D”), which
had a very low biomass 82.7uC/g soil at study termination relative to the other five soils.

A transformation pathway was not proposed by the study author and could not be developed
since transformation products were not addressed.



Table A 12. Summary of Measured Half-lives of Fluazifop-p-acid in Aerobic Soils

Soil type

Linear half-life

Nenlinear DT58

Silt loam {“A”).

10.5 days (r* = 0.9286)

8.3 days (r° = 0.9888)

Sandy clay loam (“B™"}

9.8 days {r* = 0.9897)

8.2 days (+* = 0.9959)

Sandy loam (*C™)

1.5 days (1* = 0.8989)

2.7 days (©* = 0.9804)

Sandy loam (“D™)

13.9 days (t* = 0.8989)

9.1 days (r* = 0.9939)

Sandy clay loam (“E™}

9.6 days {r’ = 0.8986)

3.3 days (r2 = 0.9684)

Clay loam (“F”)

9.1 days (* = 0.8823)

2.3 days (¢ = 0.9619)

The study was classified as supplemental because a material balance was not completed and
transformation products were not addressed (DER 04/29/2005).

A7-5. Water sediment; Purser 1999, MRID 46190605, Acceptable (DER 04/26/2005)

The biotransformation of ['*C-phenyl]- and [14C-pyridy1}- tabeled butyl (R)-2-{4-(5-
trifluromethyl-2-pyridyloxy)phenoxy] propionate (fluazifop-p-butyl) was studied in a water/sand
system (“Virginia Water”; water pH 7.75, organic carbon 91.0 mg/L; sediment pH 5.5, organic
carbon 1.0%) and a water/sandy loam system (“Old Basing”; water pH 7.60, organic carbon
116.6 mg/L; sediment pH 8.1, organic carbon 6.6%) from England for 100 days under aerobic
conditions in darkness at 20 + 2°C. Based on the water volume, [**C] fluazifop-p-butyl was
applied at a rate of ca. 0.12 mg a.i./L (equivalent to ca, 375 g/ha). The test systems consisted of
borostlicate glass cylinders (4.5 cm, volume not specified) containing water and sediment that
were pre-incubated for 67 days, then treated with either the phenyl- or pyridyl-labeled test
material and connected to a continuous flow-through volatile trapping system. Moistened air
was drawn over the water surface and passed in through ethanediol, 2% paraffin in xylene, and
2M NaOH. Single samples of each treatment combination were collected after 1,2, 4 and 6
hours and 1, 2, 7, 14, 30, 59 and 100 days; the study author assumed that fluazifop-p-butyl
comprised 100% of the applied at time zero. Water layers were decanted and analyzed without
modification. Sediment samples were extracted three times with methano! by shaking, and the
59- and 100-day samples were also Soxhlet-extracted for 16 hours with methanol. Incubation
units were washed with methanol. The water layers, sediment extracts, extracted sediment,
trapping solutions, and unit washes were analyzed for total radioactivity by LSC. The water and
the sediment extracts were each concentrated and analyzed by HPLC. [14C]F1uazifop-p-buty1
and its transformation products were identified by comparison to the retention times of unlabeled
reference standards of fluazifop-p-butyl, fluazifop-p, 2-(4-hydroxyphenoxy)propionic acid
(degradate IIT), (trifluoromethyl-2-pyridyoxy)phenol (degradate IV), and 5-(triflucromethyl)2-
pyridinol (degradate X). Identifications were confirmed by TLC. The test conditions outlined in
the study appear to have been maintained throughout the 4-month incubation. Overall recovery
of radiolabeled material (combined labels) averaged 98.0 + 2.5% (range 93.9-101.3%, n = 22) of
the applied in the sand systems and 97.2 + 3.1% (range 90.9-103.2%, n = 22) in the sandy loam
systems, with no clear pattern of decline over time.
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['*C|Fluazifop-p-butyl rapidly degraded to [**C]fluazifop-p-acid in all systems, with a DT50 of
ca. 2 hours and a DT90 ot <1 day; £3.1% of the applied remained undegraded at 2 days post

- treatment and no detections occurred at and after 7 days. [ *C]Fluazifop-p-butyl was associated
almost entirely with the water layer at all sampling intervals. [*C]Fluazifop-p-acid was the
primary fransformation product from both labels in both the sand and sandy loam systems,
comprising >90% of the applied in all systems at 1 day post treatment and declining to 74.7-
89.7% at 30 days.

[MC}Fluazifop-p-acid was associated primarily with the water layer throughout the study, but
some adsorption to the sediment did occur over time. The other identified transformation
products were [C](triflucromethyl-2-pyridyloxy)phenol (degradate 1V) and (in the pyridyl
treatment only) and ['*C]5-(trifluoromethyl)-2-pyridinol (degradate X). ['*C](Trifluoromethyl-2-
pryidyloxy)phenol was detected at maximums of 9.5-9.9% of the applied in the pyridyl-sand and
the pyridyl- and phenyl-sandy loam systems, and at 3.7% in the phenyl-sand system. Degradate
IV was associated only with the sediment phasc. [ *C}5-(trifluoromethyl)-2-pyridinol was a
maximum 33.3% of the applied in the sand system and 16.3% in the sandy loam system at 59
days post trcatment, declining to 26.9% and 11.9%, respectively, at 100 days. ['*C]5-
(trifluoromethyl)-2-pyridinol was detected in both the water and scdiment, but primarily in the
water. No other transformation products were identified. Total unextractables were assumed not
to be fluazifop-p-butyl or fluazifop-p-acid. Fluazifop-p-butyl rapidly degraded to fluazifop-p-
acid, fluazifop-p-acid is highly soluble, and little (< 7%) radioactivity was present in the
unextractable phase in the first day. Therefore, it is not expected that the unextractable phasc
contained significant amounts of fluazifop-p-butyl or fluazifop-p-acid. This study was evaluated
as acccptable (DER 04/26/2005).

A8. Mobility

AS8-1. Batch Equilibrium in Soil; Stevens ef al. 1981, MRID 93794; Unacceptable
(classified by this reviewer)

'4C-pyridal labeled fluazifop-butyl and “*C phenyl labeled fluazifop-acid were introduced into
autoclaved soil samples (loamy sand, 2%0M) at concentrations ot 0.002, 0.02, 0.1, and 0.2 ppm.
Samples were shaken in the dark at 4 ppm at 21°C for 2, 6, and 24 hours with a soil:water ratio
of 1:25. At the end of each period, slurries were centrifuged for 15 minutes. One mL aliquots of
the supernatents were then withdrawn for LSC. After centrifugation, soils were extracted with
isopropanol:water. Aliquots of the extracts were analyzed with LSC. After extraction, the soils
were then combusted and the '*CO, was trapped in 2-methoxymethyl-amine for LSC.

Desorption was also examined. 14C-pyridal labeled fluazifop-butyl and 14C-phenyl labeled
fluazifop were introduced into autoclaved soil samples at concentrations of 0.002, 0.02, 0.1, and
0.2 ppm. Samples were shaken in the dark at 4 rpm at 212£2°C, ten mL aliquots were removed at
24,32, 48, and 56 hours. Fresh sterile aqueous (.01 M CaCl; solution was added c¢ach time,
other than the 56 hours to restore the slurry to its initial volume and the slurries were returned to
shaking. The remaining residues in water versus soil were examined after 56 hours.

Total recoveries of fluazitop-butyl for the adsorption study ranged from 85-108% (average 95%)
of applied fluazirop-butyl, with 2 exceptions at 76 and 45%. The results indicated that
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equilibrium is approached after 24 hours. Total recoveries of fluazifop-butyl for the desorption
studies ranged from 67 to 100% (average 80%), with two exceptions at 54 and 63%. Total
recoveries of fluazifop-acid ranged from 87 to 105% (average 98%) of applied.

Fluazifop-butyl had a K4 of approximately 70 pg/mi.. Fluazifop-acid had a K4 of <1 pg/mL.
This study has not been officially classified but would be classified as unacceptable because the
soil was autoclaved.

A8-2. Batch Equilbirum in Soil; Lane and Vaughn, MRID 41900604; Acceptable (DER
10/26/1992)

Sorption of two fluazifop-butyl degradates, fluazifop-acid (11) and 5-trifluromethyl-pyrid-2-one
(degradate X) were analyzed in two soils from England. Fluazifop-acid (radiochemical purity
>07%) was detenmined to be mobile in sand, two sandy loams, and clay soil:CaC1, slurries
(10:20) containing 0.05, 0.1, 0.2, 0.5, and 1.0 ppm MC—ﬂuazifop-acid that were equilibrated for
24 hours at 20 °C. Freundlich K values were 0.23 for the sand soil, 0.14 and 0.17 for the two
sandy loam soils, and 0.26 for the clay soil; respective Freundlich Koc, values were 51, 13, 9.5,
and 8.3. Kdusorption values ranged from 0.25 to 0.60 for the sand soil, 0.26 to 0.74 for the two
sandy loam soils, and 0.43 to 0.73 for the clay soil. The material balances reported for all
fluazifop-acid concentrations on one of the sandy loam soils (Frensham), and for 0.2 ppm
fluazifop-acid of the other soils were 105-122%. Adsorption appeared to be related to pH, with
increasing adsorption at lower pH’s.

Based on batch equilibrium studies, ¢ labeled degradate X (radiochemical purity >97%) did
not adsorb to sand, two sandy loam, and clay soil:CaCli slurries (5:20) containing 0.02, 0.04,
0.09, 0.22, and 0.44 ug/mL "*C labeled degradate X (radiochemical purity > 97%) that were
equilibrated for 24 hours at 20°C. After 24 hours of shaking, 104.1-108.0% of the applied
radioactivity was recovered in the aqueous phase from the sand soil, 99.0-102.7% from the two
sandy loam soils, and 96.0-101.2% from the clay soil. Material balances for the sand soil were
103-110%. These studies were determined to be acceptable (DER 10/26/1992).

A8-3. Batch Equilibrium in Soil; Goodyear 1998, MRID 46190603; Supplemental (DER
4/29/2005)

The adsorption/desorption characteristics of (pyridyl-2,6- 1*C)-labeled fluazifop-p ((R)-2-{4-[5-
(trifluoromethyl)-2-pyridyloxy]phenoxy} proptonic acid} were studied in six soils from England:
a silt loam (pH 7.0, organic carbon 1.9%], a clay loam/loam (pH 7.7, organic carbon 4.3%], two
sandy clay loam (pH 5.8, organic carbon 2.1% and pH 7.1, organic carbon 3.1%), and two sandy
loam (pH 7.2, organic carbon 2.2% and pH 5.3, organic carbon 0.9%) soils, in a batch
equilibriom experiment. The experiment was conducted in accordance with the EC Directive
95/36/EC, Active Substances, Scction 7.1.2 and OECD Guidcline for Testing of Chemicals No.
106, and in compliance with OECD and United Kingdom GLP Regulations. The adsorption
phase of the study was carried out by equilibrating soil with (pyridyl-2,6-1C)-labeled fluazifop-
p-acid at nominal test concentrations of 0.08, 0.4, 2.0, and 10.0 mg avkg for all test soils. A
preliminary study showed that equilibration was achieved in 24 hours and the soils were
equilibrated in the dark for 24 hours at 20 + 2°C. The equilibrating solution used was 0.01M
CaCl; solution, with soil:solution ratios of 1:2 (w:v) for all test soils. The desorption phase was
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carried out by replacing the adsorption solution with an equivalent volume of pesticide-free

0.01M CaCl; solution and equilibrating in the dark for 24 hours at 20 + 2°C. Two desorption
steps were conducted for all test soils.

The supernatant solution after adsorption and two desorption steps was separated by
centrifugation and aliquots were analyzed for total radioactivity using LSC. Following the
second desorption step, single replicates for all test soils treated at 2.0 mg ai/kg soil and single
replicates at each of the four test concentrations for the sandy loam (Soil C; 56% sand) were
extracted three times by shaking with acetonitrile:water (1:1, viv). Following each extraction,
the samples were pooled and aliquots of the supernatants were analyzed for total radioactivity
using LSC. The soils were air-dried and homogenized, and aliquots were analyzed for total
radioactivity using L.SC following combustion.

The test solutions were not analyzed for parent or transformation products at the beginning or
end of the experiment. However, in a preliminary experiment in which the six test soils treated
with ["*Cfluazifop-p-acid at 10 mg ai/kg were equilibrated for 72 hours under the same
conditions as described for the definitive experiment, [MC} fluazifop-p-acid comprised 95.1-
97.5% of the recovered radioactivity in the adsorption supernatants.

The mass balance at the end of the adsorption phase was not reported for any of the test soils.
Mass balances at the end of desorption (two steps) were 99.7%, 100.3%, 100.4%, 99.9%, and
100.5% of the applied for the silt loam (Soil A), sandy clay loam (Soil B), sandy loam (Soil D),
sandy clay loam (Soil E), and clay loamy/loam (Soil F) soils, respectively, treated at 2.0 mg
a.i./kg. For the sandy loam soil (Soil C), mass balances at the end of desorption were 98.4%,
97.9%, 99.0%, and 102.1% of the applied at test concentrations of 0.08, 0.4, 2.0, and 10.0 mg
a.i./kg, respectively.

Registrant-calculated adsorption Ky values were 1.5, 1.3, 4.4, 1.0, 4.3, and 13.4 for the silt loam
(Soil A), sandy clay loam (Soil B), sandy loam (Soil C), sandy loam (Soil D), sandy clay loam
(Soil E), and clay loam/loam (Soil F) soils, respectively; corresponding adsorption K. values
were 80.3, 63.3, 200.4, 111.8, 139.3, and 310.8. Registrant-calculated Freundlich Kaq4; values
were 0.8, 0.9, 0.8, 0.8, 1.2, and 2.1 for the silt loam (Soil A), sandy clay loam (Soil B), sandy
loam (Soil C), sandy loam (Seil D), sandy clay loam (Soil E), and clay loam/loam (Soil F) soils,
respectively; corresponding Freundlich adsorption K, values were 40.1, 42.2, 38.5, 83.6, 39.2,
and 48.7. Registrant-calculated Freundlich adsorption Ko values were 23.1, 24.6, 22.3, 47.0,
22.9, and 28.3 for the silt loam (Soil A), sandy clay loam (Soil B), sandy loam (Soil C), sandy
loam (Soil D), sandy clay loam (Soil E), and clay loam/loam (Soil F) soils, respectively.

The study is classified as supplemental because material balances for five of the six test soils
were determined for only one test concentration and none of the test soils had an organic matter
content < 1 % (DER 04/29/2005). Positive correlations existed between the K and percent
organic carbon (r’= 0.8158) and K4 and percent clay (* = 0.3119). K, values were lower at pH
values between 5 and 7 and then were less variable at pHs between 7 and 8. The study author
noted that adsorption of [ *Clfluazifop-p-acid to the test soils is partially irreversible, based on
higher desorption constants compared to corresponding adsorption constants.
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A8-4. Batch Equilibrium in Soil; Ziegler 1988, MRID 46190604; Unacceptable (DER
4/29/2005)

The adsorption/desorption characteristics of [14C—carbonyl]-labcl cd fluazifop-p-butyt (butyl(R)-
2-4-(5-trifluromethyl-2-pyridyloxy)phenoxy] propionate) were studied in four U.S. soils: a
loamy sand soil (pH 6.0, organic carbon 0.51%) from North Carolina, a loam soil (pH 7.9,
organic carbon 0.53%) from California, a silty clay loam soil (pH 7.1, organic carbon 1.69%)
from Illinois, and a siit loam soil [pH 6.6, organic carbon 0.65%)] from Mississippi in a batch
equilibrium experiment. The test soils were heat-sterilized (121°C) prior to use in the study.
The adsorption phase of the study was carried out by equilibrating heat-sterilized soil with ['*C-
carbonyl]-labeled fluazifop-p-butyl at measured tcst concentrations of 0,105, 0.26, .55, 2.75,
and 6.1 mg a.i./kg soil for all test soils. The soils were equilibrated for 24 hours at 24 + 2°C
{lighting conditions not reported). The cquilibrating solution used was 0.01M CaCl; containing
1% sodium azide with soil:solution ratios of 1:5 (w:v) for all test soils. The desorption phase of
the study was carried out by replacing the adsorption solution with an equivalent volume of
pesticide-free 0.01M CaCl, solution and equilibrating for 24 hours at 24 + 2°C (lighting
conditions not reported). A single desorption step was conducted for all test soils.

The supernatant solution after adsorption and desorption was scparated by centrifugation and
aliquots were analyzed for total radioactivity using LSC. The soils were dried for 1 day under
vacuum at room temperature, powdered, mixed, and weighed. Duplicate aliquots were analyzed
for total radioactivity using 1.SC following combustion. Following the adsorption phase, the
high-dose soils (6.1 mg ai’kg soil} were combined, evaporated to dryness at room temperature
under a stream of nitrogen, dissolved in acetone, and analyzed for ["*C-carbonyl]fluazifop-p-
butyl using one-dimensional TLC.

[14(3] Fluazifop-p-butyl comprised 97.3-98.9% ot the total radioactivity in the high-dose sample
extracts, indicating that the test substancc was stablc in the test samples. Mass balances at the
end of the adsorption phase were not reported for any of the test soils. Mass balances at the end
of the desorption phase were 81.60-109.41%, 85.73-103.13%, 77.94-93.73%, and 81.34-97.93%
of the applied for the North Carolina loamy sand, California loam, Illinois silty clay loam, and
Mississippi silt loam soils, respectively. Freundlich adsorption values were calculated using log
x/m = log Kd + (1/n) log Ce. Results are summarized in the following Table A 13. The study
was classified as unacceptable because the soils were heat sterilized prior to use and overall
material balances werc incomplete (<90% of the applied) for two of the four test soils.

Table A 13. Summary of sorption coefficients measured for fluazifop-butyl.

Sail %OM pH K (L/ke) Kyoc (1./kg) L/n
Sandy loam (NC) 0.87 6.0 114 2240 1.03
Loam (CA) 0.90 7.9 8.2 1548 0.99
Silty clay loam 2.87 7.0 201 1150 0.99
(L)

Silt loam (MS) 1.10 6.6 13.9 32.2 0.99




A9. Field Dissipation

A9-1. Terrestrial; Ussary et al. 1981., MRID 87495; Iwata 1990, MRID 92067034;
Unacceptable 10/26/1992; Supplemental {DER Addendum No. 1 8/12/2008)

Terrestrial field dissipation of fluazifop-butyl was studied in Goldsboro, NC; Champaign, IL;
Visalia, CA, and Vicksburg MS. Single applications of 2 1bs active ingredient (ai) per acre (A)
were made to fallow plots in between July and August of 1979. See Table A 14 for a description
of the soil properties. Composite samples of 3-5 pounds of soil were collected at depths of §- 3,
3-6, and 6-12 before application, immediately following application, 7 and 14 days, 1, 3, 6, and 9
months after application. Analysis of soils were completed using an IC] Americas Inc. method
GRAM-15, HPLC method for determination of Fluazifop-butyl in soil and GRAM-16, HPLC
Method for the determination of fluazifop-acid in soil, descriptions and references of these
methods were not provided. Values were recovery corrected.

Fluazifop-butyl degraded with an observed half-life of approximately 14 days from a sandy loam
soil (North Carolina) after a single treatment with fluazifop-butyl (Fusilade 2000, 1 1b/galion EC,
ICI Americas) at 2 1bs ai/A during July 1979. Fluazifop-butyl ("ester") was not detected in the
sandy loam (Califomia), silty clay loam (Illinois), and silty loam (Mississippi) soils of the other
test sites treated with the same formulation and application rate during July and August 1979,
Fluazifop-acid dissipated with a registrant-calculated half-life of 7-14 days in the soil at these
sites. Fluazifop-butyl and fluazifop-acid were detected in the 6- to 12-inch soil depth (maximum
sampling depth) at all test sites. Half-lives were recalculated assuming first order kinetics and
the data available, results are shown in Table A 14.

At the North Carolina site, in the (- 3 inch soil depth, fluazifop-butyl was 0.34 ppm immediately
post treatment, 0.31 ppm at 7 days, and 0.19 ppm at 14 days. In the 3-6 and 6-12 inch soil depths,
fluazifop-butyl was a maximum of (.29 ppm (at 7 days) and 0.04 ppm (immediately post
treatment), respectively. In the 0-3 inch soil depth, fluazifop-acid was 3.10 ppm immediately
post treatment, 4,33 ppm at 7 days, 1.11 ppm at 14 days, 0.09 ppm at 30 days, and not detected at
01 days post treatment. In the 3-6 and 6-12 inch soil depths, fluazifop-acid was a maximum of
0.52 ppm (at 14 days) and 0.69 ppm (immediately post treatment), respectively.

At the Illinois site, fluazifop-butyl was detected in "trace" amounts at all soil depths (0-2-inches)
only at 7 days post treatment; additionally, fluazifop-butyl was detected in "trace" amounts in the
6-12 inch soil depth immediately post treatment. In the 0-3 inch soil depth, fluazifop was 1.29
ppm immediately post treatment, 2.19 ppm at 7 days, 0.43 ppm at 30 days and 0.07-0.15 ppm at
90-270 days. In the 3-6 and 6-12 inch soil depths, fluazifop-acid was a maximum of 2.15 ppm
and 0.06 ppm (both at 7 days), respectively.

At the Mississippi site, fluazifop-butyl was detected in "trace” amounts in the 0-3 inch soil depth
immediately post treatment and in the 0-3 and 6-12-inch soil at 7 days post treatment. In the 0-3
inch soil depth, fluazifop-acid was 1.29 ppm immediately post treatment, 0.21 ppm at 7 days,
0.27 ppm at 15 days, and below the limits of detection (0.02-0.04 ppm) at 30 days. In the 3-6 and
6-12 inch soil depths, fluazifop was a maximum of 0.80 ppm and 0.14 ppm (both immediately
post treatment), respectively. '
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At the California site, fluazifop-butyl was 0.03 ppm in the 0-3 inch soil depth immediately post

treatment; fluazifop-butyl was not detected in other soil depths or at other sampling intervals. In
the 0-3 inch soil depth, fluazifop was 1.67 ppm immediately post treatment, 0.53 ppm at 7 days,
0.28 ppm at 14 days, 0.03 ppm at 90 days, and below the limits of detection (0.02-0.04 ppm) at

180 days post treatment. In the 3-6 inch soil depth, fluazifop-acid was a maximum of 0.35 ppm

at 14 days; fluazifop-acid was not detected in the 6-12 inch soil depth.

Table A 14. Summary of soil properties and dissipation half-lives for MRID 87495,

Location Soil Type pH %OM Half-life (days)
Fluazifop-butyl Fluazifop
Goldsboro, NC Loamy fine 5.6 0.8 <14 5a fluazifop (0-3 inch)
sand 17a (0-3 inch)
Champaign, IL Silty clay 6.0 5.2 21 83a fluazifop (0-3 inches)
loam < 7a fluazifop-butyl; all values
non deteciable
Visalia, CA Fine sandy 8.4 0.8 <7 18a fluazifop (0-3 inch)
loam < 73 fluazifop-butyl; all values

non detectable

Vicksburg, MS Silty loam 5.7 19 <7 7a fluazifop (0-3 inch)
< Ta fluazifop-butyl; all values
non detectable

a Recalculated value, see DER Addencudm No. 1 8/12/2008)

These studies were unacceptable because the sampling intervals were inadequate to accurately
establish the half-life of the test substance, the application rate for parent fluazifop-butyl was not
confirmed, and the analytical methods for determining the concentration of fluazifop-butyl and
fluazifop-acid were not provided for review (DER 10/26/1992). The study was upgraded to
supplemental and the values may be considered a Jower bound for rates of dissipation (DER
Addendum 1 08/12/2008). This study provides useful information on the presence of fluazifop-
butyl and data was available to calculate dissipation half-lives of fluazifop-butyl in one study and
fluazifop-acid at all sites studied. However, the study cannot be used to satisfy the guideline
requirements.

A9-2, Terrestrial; Wiebe 1989, MRID 41598003; Unacceptable (DER 10/26/1992);
Supplemental (DER Addendum No. 1 8/12/2008)

Fluazifop-butyl dissipated with a registrant-calculated half-life of 1.5 days from plots of sandy
loam soil planted to cotton near Visalia, California, that were treated with two applications of
fluazifop-butyl (Fusilade 2000, 1 1b/gallon EC, ICI Americas) at 0.75 b ai/A (1.5 1b ai total).
The fluazifop-butyl concentration in the 0-6 inch soil depth was 0.05-0.08 ppm immediately after
the first treatment, and was not detected (<0.01 ppm at 7-90 days post treatment (after
rototilling). Fluazifop-butyl was not detected below the 6-inch soil depth. The degradate
fluazifop-acid, dissipated with a registrant-calculated half-life of 18 days. Fluazifop-acid



residues in the 0-6 inch soil depth were 0.05-0.17 ppm immedzately after the first treatment,
0.08-0.21 ppm immcdiately after the sccond treatment, 0.02-0.12 ppm at 14 days, 0.01-0.11 ppm
at 28 days and <0.04 ppm at 60-90 days post treatment. Fluazifop-acid was not detected below
the 6-inch soil depth.

During the study period, the air temperatures ranged from 44-104°F. The soil temperatures (8-
inch depth) ranged from 71-97° F. Combined rainfall and irrigation was approximately 31
inches. The ficld was leveled before planting and the depth to the water table was 10-25 {eet,
averaging 15 feet.

These studies were classified as unacceptable becausc the field maintenance practices were
inappropriate. The plots were rototilled for weed control which may have affected the

- dissipation of tluazifop-butyl, After rototilling, residues could not be found or werce found in
much reduced levels. This study was upgraded to supplemental because the data is scientifically
valid and it provides information on thc behavior of fluazifop-butyl in ficlds that are rototilled
{DER Addendcum 1 8/12/2008). However, the study cannot be used to satisfy the guideline
requirements and does not provide information on the leaching behavior of fluazifop-butyl and
its degradates.

A9-3. Terrestrial; Wicbe 1989, MRID 41598004, Supplemental but unacceptablc to satisty
Guideline (EFED Fate Summary 11/9/1992); Supplemental (DER Addendum No. 1
8/12/2008)

Fluazifop-butyl dissipated with a rcgistrant-calculated half-life of 13 days from plots of sandy
loam soil planted to cotton near Porterville, California, that were treated with fluazifop-butyl
(Fusilate 2000, 1 Ib/gallon EC, ICI Americas) at 0.75 Ib ai/A application (1.5 Ib ai/A). The
fluazifop-butyl concentration in the 0-6 inch soil depth was 0.05-0.16 ppm immediately after the
first treatment, 0.40-0.18 ppm immediately after the second treatment, 0.11-0.29 ppm at 7 days,
<0.01-0.04 ppm at 14 days, <0.01-0.07 at 28 days, and not detected <0.01-0.04 ppm at 60-90
days after the second treatment. Fluazifop-butyl was not detected below the 6 inch soil depth.
The degradate dissipated with a registrant-calculated half-life of 42 days. Fluazifop residues in
the 0-6 inch soil depth were 0.06-0.13 ppm immediately after the first treatment, 0.09-0.13 ppm
immcdiately after the second treatment, 0.10-0.24 ppm at 14 days, 0.03-0.05 ppm at 60 days and
0.07 ppm at 90 days after the second treatment.

During the study period, the air temperature ranged from 48 to 104°F. The average soil
temperature {2-inch) ranged from 63 to 98"F. Combined rainfall and irrigation was
approximately 15.9 inches. The slope of the field was <1% and the depth to the water table was
approximately 150 feet.

The Porterville California study was scientifically sound, but does not mcet Subdivision N
guidelines becausc the frcezer storage stability data presented for fluazifop-butyl are not
adequatc (the freezer storage stability study was conducted for up to 1.25 months, the analytical
samples were stored for up to 91 days) and the soil was not analyzed for the degradate 5-
trifluouromethyl-pyrid-2-one, comprising up to 25% of the recovered radioactivity in the

114
126



laboratory aerobic soil metabolism study. All major degradates must be monitored during the
field dissipation study.

A9-4. Terrestrial; Wiebe 1989, MRID 41900605; Unacceptable (DER 10/26/1992);
Supplemental (DER Addendum 1 8/12/2008)

Fluazifop-buty! dissipated with a registrant-calculated half-life of 1.5 days from plots of loam
sotl planted 1o cotton near Visalia, California, that were treated twice with fluazifop-butyl
(Fusilade 2000, 1 Ib/gallon EC, ICI Americas) at .75 1b ai/A/application (1.5 1b ai total). The
fluazitop-butyl concentration in the 0-to 6-inch soil depth was 0.05-0.08 ppm immediately after
the first treatment, 0.18-0.26 ppm immediately after the second treatment, 0.05-0.14 ppm at 1
day post treatment, 0.06-0.13 ppm at 2 days, aid was not detected (<0.01 ppm) after 7 days post
treatment (after rototilling). Fluazifop-butyl was not detected deeper than the 6-inch soil depth.
The soil was analyzed for two degradates: fluazifop-acid, which dissipated with a registrant-
calculated half-life of 18 days; and degradatc X, which dissipated with a registrant-calculated
half-life of 108 days. Fluazifop-acid in the 0-6 inch soil depth was 0.05-0.17 ppm immcdiately
after the first treatment, 0.08-0.21 ppm immediately after the second treatment, 0.02-0.12 ppm at
14 days post treatment, 0.01-0.11 ppm at 28 days, .01-0.04 ppm at 60 days, and not detected
(~0.01 ppm} at 90 days. Fluazifop-acid was not detected deeper than the 6-inch soil depth.
Degradate X was ~0.03 ppm in the 0- to 6- inch soil depth at all sampling intervals, and was not
detected deeper than the 6-inch soil depth. During the study period, the air temperatures ranged
from 23 to 104°F. The soil temperatures (8-inch depth) ranged from 38 to 97°F. Combined
rainfall and irrigation was approximately 33 inches. The field was leveled before planting, and
the depth 1o the watcer table was 10-25 fect (average 15 feet). This study was classified as
unacceptable due to rototilling of the soil (DER 10/26/1992). This study was upgraded to
supplemental because the data is scientifically valid and it provides information on the behavior
of fluazifop-butyl in ficlds that are rototilled (DER Addendcum 1 8/12/2008), However, the
study cannot be used to satisfy the guideline requirements and does not provide information on
the leaching behavior of fluazitop-butyl and its degradates.

A9-5. Terrestrial; Wicbe 1990, MRID 41900606; Supplemental but unacceptable to fulfilt
guideline (A. Abramovitch; EFED Fate Summary 11/9/1992; DP Barcode D157692,
D157723, D165770)

The 1989-1990 Porterville, California study (41900606} is unacceptable because the dissipation
of the degradate 5-trifluoromethyl-pyrid-2-one (degradate X) docs not agrec with the data
reported in the acrobic metabolism and mobility laboratory studies. In the aerobic metabolism
study, 5-trifluoromethyl-pyrid-2-one comprised up to 25% of the rccovered radioactivity (87-
110% recovery of applicd radioactivity). In this study, it was 4.4% of the recovered
radioactivity. In the mobility study, degradate X did not adsorb to soil. In this study, it was not
detected below the 6-inch depth. Supplemental data provided by this study indicates that
fluazifop-butyl, applicd twice at 0.75 1b ai/A (1.5 1b ai total) to sandy loam soil plantcd to cotton,
dissipatcd with a registrant-calculated half-life of 13 days. Fluazifop-acid, its major degradate,
dissipated with a half-life of 42 days. Degradate X dissipated with a registrant-calculated half-
lifc of 241 days. Fluazifop-butyl residucs did not lcach below the 6-inch soil depth.

A9-6. Method Validation
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Field dissipation studies require validation of the analytical methods used in the study (40 CFR
§158.630). For the proposed action, studies for validation of analytical method to detect R and S
enantiomers of fluazifop-butyl and fluazifop are needed. Also, a method to detect degradate X is
needed as it also made up to greater than 10% of applied equivalents. Methods should be
provided for soil and for water. An HPLC method was submitted to detect fluazifop-acid in
water in connection with a ground water monitoring study but it has not been independently
evalvated (MRID 40439402).

Al10. Bioaccumulation/Bioconcentration Studies

Al18-1. Bluegill Sunfish; Bull et a/ 1981, MRID 93796; Hamer 1990, MRID 92067035;
Supplemental for fluazifop-butyl/fluazifop but does not fulfill guidelines (DER
10/26/1992)

Fluamfolp -butyl residues accumulated in bluegill sunfish exposed to pyridyl and phenyl ring-
labeled "C- -fluazifop-butyl (radiochemical purities approximately 98%) at 6.8 ug/L for 28 days
in a flow-through aquarium system. The maximum mean bioconcentration factors were 120X for
edible tissues, 4800X for nonedible tissues, and 410X for whole fish. Mean concentrations of

' residues were 1.6-2.8 mg/kg wet weight in whole fish, 0.17-0.82 mg/kg in edible tissue, and
9.1-32 mg/kg in viscera. In the viscera of the fish removed after 21 days of exposure, fluazifop-
acid was 43-45% of the radioactivity in the sample. Unidentified polar residue(s) were
approximately 45% of the radioactivity in the sample; the hydrolysis products of the polar
residues were 2-(4-hydroxyphenoxy} propionic acid (IIT) and 5-trifluoromethyl-2-pyridone (X),
each was present at 21-25% of the radioactivity in the sample.

During the depuration penod *C-residues in the muscle varied from 5.3 -17 pg/kg, with no
discernable pattern, and ' *C-residues in the viscera declined from 1000 pg/kg at day one of the
depuration period to 28-44 pg/kg at days 10-14 of the depuration peried. In whole fish, **C
restdues declined from 1000 pg/kg at day one of the depuration period to 14-20 pg/kg at days
10-14 of the depuration period. In the water, total **C-residues ranged from 3.29-11.49 pg/L
during the exposure period, of which 10-70% was fluazifop-butyl. Also in the water were
2-(4-hydroxyphenoxy)-5-trifluoromethyl pyridine (IV) at a maximum 11%; fluazifop-acid at 14-
52%; and degradate X at a maximum 4%.

Uncharacterized residues in the water comprised 12-24% of the recovered (a fproximately 0.876-
1.43 ug/L). Approximately 25% (approximately 1.3225-1.825 ug/L) of the 1°C residues in the
water were volatilized during analysis and were therefore not identified. Throughout the study,
the temperature of the treated water ranged from 16-20°C, the pH ranged from 7.2- 7.7, and the
dissolved oxygen content was >90% saturation.

This study is scientifically sound, but does not meet Subdivision N guidelines because
extractable degradates present in the viscera at approximately 45% of the sample radioactivity
were not fully characterized, and 'C residues in the edible tissues present at 0.17-0.82 mg/kg
were not characterized (DER 10/26/1992). Guidelines call for all residues greater than 10% of
the applied to be identified. .
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A10-2, Channel Catfish; Hamer ¢t al. 1981, MRID 93795; Not classified — (summary from
environmental fate review 03/24/1982)

Radiolabeled (14C—pheny1 and 14C-pyridyl) fluazifop-butyl was applied at 0.5 kg ai/ha to a loamy
sand soil. After 14 days aerobic incubation, the soil was flooded and channel catfish (Ictalurus
punctatus) were added to the system for an exposure period of up to 65 days. After 28 and 65
days exposure, fish were transferred to flowing, uncontaminated water for 14 and 21 days,
respectively. Soil, water, and fish (mnuscle, viscera, and whole fish) were analyzed for e
residues at regular intervals.

During the initial 14 day aerobic incubation with soil, '*C-residues decreased to approximately
80% of applied. At the end of this period fluazifop-butyl accounted for less than 1% of the
applied radioactivity, the major degradation product being fluazifop-acid. Following flooding of
the soil **C-residues in the water reached a plateau level of 32% of applied. The major
degradation product identified was again fluazifop-acid. In the whole fish, the maximum
bioconcentration factor (BCF=concentration in fish tissue/concentration in water) measured was
2.1, equal to 0.07 mg fluazifop equivalents’kg wet weight the maximum muscle and viscera
bioconcentration factors were 1.1 and 8.0, respectively. The concentration of *C-residues in the
fish fell rapidly during depuration with over 70% of the residues were eliminated during
depuration.

During the study levels of fluazifop-acid in the water reached 0.024 mg/L during the exposure
phase (equivalent to 23% of the radioactivity applied). Other characterized products were 2-(4-
hydroxyphenoxy)-5-trifluoromethyl pyridine{ <3% in soil) and S-triftuoromethyl-2-pyridone {up
to 7% in soil and 6% in water). '

All. Non-guideline Studies

All-1, Effects of fluazifop-butyl on soil microbial processes. Castle et al. 1981, MRID
93790, Not Classified — Study summary from the EFED environmental review dated
03/24/1982.

Fluazifop-butyl was applied to two soils at rates equivalent to 0.5 and 5.0 kg/hectare (ha).
Effects on the soil microbial community (determined by direct counts and ATP measurement)
and on the carbon cycle (CO, release from unamended soils and soils amended with glucose or
maize) were examined in laboratory-treated soils. Effects on the nitrogen ¢ycle (ammonification
and mitrification in soil amended with Lucerne) were examined in both laboratory and field-
treated soil. After treated, the soils were incubated at 20°C with a moisture content of 40% of
their moisture holding capacity at zero suction. In all these experiments fluazifop-butyl had no
or only minor transitory effects. It is concluded that this herbicide will not affect the soil
microbial community or microbial processes at the specified application rates.

Al11-2. Effects of fluazifop-butyl on soil micro-organisms under field conditions. Castle et
al. 1981, MRID 93791, Not classified — Study summary from the EFED environmental
review dated 03/24/1982 :
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Fluazifop-butyl was applied to field plots as an emulsifiable concentrate at 0.5 kg ai‘ha. The
treated and control plots were periodically treated with paraquat to control vegetration in order to
minimize differences in the soil microtlora which might be expected if treated and control plots
had different plant cover. Effects on the microbial community (determined by direct count) and
on their activity determined by ATP and initial glucose-stimulated respiration) and on cellulose
degradation (using litter-bags) werc examined. The study was carried out by sampling the plots
at approximately monthly intervals for onc year to assess the microbial community and by
burying litter bags of cellulosc in order to measure degradation rates under summer and winter
conditions. No significant cffects were detected, therctore, it 1s concluded that fluazifop-butyi
will have no effect on the microbial community or cetlulose degradation under field conditions.

Al12. Ground Water

A ground water monitoring study for fluazifop-butyl (PC Code 122805 was requested in 1988
and a protocol was reviewed and rejected on 10/18/1988. A small scale groundwater study was
submitted that sampled existing wells in Germany (MRID 40439401). A ground water
monitoring study for fluazifop-butyl was requested in 1988 and a protocol was reviewed and
rejected on 10/18/1988. A groundwater survey was complcted in West Germany that analyzed
605 water samples from 95 raw water wells (MRID 40439401). No residucs of fluazifop were
tound (limit of detection was 0.00008 mg/L).

The study was reviewed and dctermined to be unacceptable in fultilling the groundwater
monitoring guidelines (DER 12/12/1988).

In 1989, it was suggested that the groundwater monitoring study should be conducted under
flooded conditions (PC Code 122805, Memo 1/31/1989).

In March 4, 1991, gtround water monitoring studies for ﬂuazifop-p-butyl (PC Codc 122809)
were listed as held in reserve pending receipt of additional environmental fate data relevant to
the environmental fate of fluazifop-butyl.

Al2-1. Laws efal 1987, MRID 40439401; Unacceptable (Environemntal fate review
2/12/1988)

A ground water survey was conducted in West Germany in 1985-1986 and was submitted to
fultill a requirement for a small-scale prospective ground water monitoring study. Water from
95 wells in seven states of the Fedceral Republic of Germany were sampled. Wells were selected
when there were located near 1) farm arcas where fluazifop-butyl is used, 2) ground water within
20 m ot the soil surface, and 3) geologically vulnerable areas. Sampling was conducted over an
18 month period and 5-7 samples were collected at cach well. Water was collected in 2.5 L
amber glass bottled fitted with PTFE capes. The water was filtered to remove suspended solids.
Standing water in the wel! was pumped prior to collection, although pH, temperature, and
conductivity were not stabilized beforc sample collection. Samples were stored at 5°C prior to
shipment at ambient temperature. Upon arrival at the laboratory for analysis, they werc stored at
4+1°C. A sample of water was fortified, acidified to pH 1 and analyzed using an HPLC method.
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The HPLC method to detect fluazifop in water (MRID 40439402) was submitted for review but
an independent laboratory evaluation was not completed.

Environmental Fate MRID Studies

MRID
Number

87491

87492

87493

87495

87529

93788

93789

93790

93791

93794

Q3795

93796

Reference

Evans, J.DD.H.I..; Cavell, B.D. (1980) PPO09: Preliminary Hydrolysis Studies: Report Series RT
0121B. (Unpublished study received Dec 4, 1981 under 10182-EX-27; preparcd by Imperial Chemical
Industries, Ltd., England, submitted by ICI Americas, [nc., Wilmington, Del.; CDL:246387-B)

Arnold, D.J; Rapley, J.H.; Weissler, M.S.; et al. {1980) PPO09: Degradation in Soil under Acrobic
and Flooded Conditions in the Laboratory: Report Series RY 0131B. (Unpublished study received Dec
4, 1981 under 10182-EX-27; prepared by Imperial Chemical Industries, 1.td., England, submitted by
ICI Americas, In¢., Wilmington, Del,; CDL:246387-D)

Ilarvey, B.R.; Vincent, J.; Mistry, R.; et al. (1981) Fluazifop- butyl: Degradation in Soil: Report Series
RJ 01978. (Unpublished study reecived Dec 4, 1981 under 10182-EX-27; prepared by Imperial
Chemical [ndustrics, Ltd., England, submitted by ICI Americas, Inc., Wilmington, Del.; CI{.:246387-
E)

Ussary, I.P.; Koubek, K.G.; Theodorakis, S.K.; et al. (1981) Fluazilop-buiyl Dissipation in Soils:
Report Series TMUGG57/B. (Unpublished study received Dec 4, 1981 under 10182-EX-27; submitted
by IC] Americas, Inc., Wilmington, Del.; CDL:246387-G)

Makin, N.GG.S.; Hignett, R.R.; Cavcll, B.D. (1980) PP009: Hydrolysis of 14IC-PP0O09 in Stcrile
Agucous Solution: Report Series RTO145B. (Unpublished study received Dec 4, 1981 under 10182-
[EX-27; prepared by Imperial Chemical Industrics, Lid., England, submitted by ICI Americas, Inc.,
Wilmington, Del.; CDL:246378-D)

MacNeil, R.M.; Iignett, R.R.; Cavel, B.D. (1981) Fluazifop-bulyl: Photolysis of ~141C-Fluazifop-
butyl in Sterile Aqueous Solutions: Report Series RI 01768, (Unpublished study received Jan 18,
1982 under 10182-66; prepared by Imperial Chemical Industries, [.td., England, submitted by [CI
Americas, Inc., Wilmington, Del.; CI131.:070626-B}

MacNeil, R.M.; Hignett, R.R.; Cavell, B.ID. (1981) Fluazifop-butyl: Photodegradation of ~141C-
Fluazifop-butyl on a Soil Surface: Report Scrics RT 0191B. {Unpublished study received Jan 18, 1982
under 10182-66; prepared by Imperial Chemical Industries, Ltd., England, submitted by ICI Americas,
Inc., Wilmington, Del.; CDL:070626-C)

Castle, D.L.; Slinger, F.M.; Askew, P.D.; et al. (1981) Fluazifop- butyl: Effects on Soil Microbial
Processes: Report Series RJ 0210B. {Unpublished study received Jan 18, 1982 under 10182- 66;
preparcd by Imperial Chemical Industries, Ltd., England, submitted by ICI Americas, Inc.,
Wilmington, Del.; CDI1.:070626-D)

Castle, D.L.; Davies, P.L.; Slinger, 1.M.; et al. (1981) Fluazifop- butyl; Lffects on Soil Micro-
organisms under Field Cenditions: Report Serics RT 0200B. (Unpublished study received Jan 18, 1982
under 10182-66; prepared by Imperial Chemical Industries, Ltd., England, submitted by ICI Americas,
Inc., Witmington, Del.; CDL:070626-T).

Stevens, J.LE.B.; Weissler, M.S,; Poole, N.I. {1981) Fluazifop- buiy! and Fluazifop: Adsorption and
Desorption in Soil: Report Series RS 0219B. (Unpublished study received Jan 18, 1982 under 10182-
66; prepared by Imperial Chemical Industries, Ltd., England, submitted by ICI Americas, Inc.,
Wilmington, Del.; CDL:070626-1)

Hamer, M.I.; Weods, T.; Hill, LR. (1981) Fluazifop-butyl: The Accumulation of Fluazifop-butyl and
Its Degradation Products by Channel Catfish in a Model Soil/Water System: Report Series RJ 0201B.
{Unpublished study received Jan 18, 1982 under 10182-66; prepared by [mperial Chemical Industries,
Itd., England, submitted by ICI Americas, Inc., Wilminglon, Del.; CDL:070626-])

Bull, IM,; Curl, E.A; Hill, T.R, {1981} Fluazifop-butyl: Accumulation in Bluegill Sunfish in a Flow-
through System: Report Series RT 0202B. {Unpublished study received Jan 18, 1982 under 10182-66;
prepared by Imperial Chemical Industries, 1.td., Ingland, submitted by ICI Amcricas, Ine.,
Wilmington, Del.; CDL:070626-K)
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MRID
Number
162454

162455

40439401

4159800}

41598002

41598003

41598004

41900604

41900605

41500606

42543202

46190601

46190602

46150603

46190604

Reference

Bewick, D. {1982) Fluazifop: Stereochemisiury of Residues Derived from the Hydrolysis of Fluazifop-
butyl in Soil: Report Serics: RJ 0270B. Unpublished study prepared by 1CI Plant Protection Div. 28 p.
Bewick, TJ. (1983} Fluazifop-butyl: Fale of the Separate R and §-- Enantiomers in Soil: Report Scries:
RJ 03068, Unpublished study prepared by ICI Plant Protection Div., Jealoits Hill Research Station. 21
p-

Laws, I.; Johnen, B.; Earl, M. (1987) Fluazifop-butyl: Groundwater Survey in West Germany, 1985-
1986: Laboratory Project 1D: M4617B. Unpublished study prepared by ICI Protection Div, 30 p.
McCarron, E, and I, Heath. 1989. Fluazifop-p-batyl: ITydrolysis in sterile aqueous solution,
Unpublished study performed by ICI Agrochemicals, Bracknell, UK and submitted by ICI Americas
Inc. Wilmington, DE.

French, D.A. and K.K. Matharu. 1989. Fluazifop-p-butyl: Photodegradation on a soil surface.
Unpublished study performed by 1CY Agrochemicals, Bracknell, UK, and submitted by [CI Americas
Inc., Wilmington, DE.

Wicbe, I., A. 1989. Fusilate 2000: Field dissipation study for terrestrial uses, Visalia California.
Unpublished study performed and submitted by ICI Americas Inc., CA.

Wiebe, L.A. 1989, Fusilade 2000: Fieid dissipation study for terrestrial uses, Porterville, California.
Unpublished study performed and submiited by [CI Americas Inc., Richmond, CA.

Lane, M.C.G., and P. Vaughn, 1991. Fluazifop-p-butyl: Adsorption and desorption of two soil
metabolites, fluazifop and R154719. Study Report No: Report No. RI0967B. Unpublished study
performed by ICI Agrochemicals, Berkshire, UK, and submitted by ICI Americas Inc., Richmond,
CA,

Wicbe, 1..A. 1990. Tusilade 2000: Field dissipation study for terresirial uses, Visalia, California, 1989-
1990. Laboratory Project i1x: Study No. FUSI-89-813-01; Trial No. US02-89-211. Report No.RR 90-
3378 study performed and submitted by [ C I Americas Inc., Richmond, CA.

Wiche, 1.A. 1990. Tusilade 2000: Field dissipation study tor terrestrial uses, Porterville, California,
1989-1990. Labgratory Project ID: Study No. FUSI-89-8D-01; Trial No. 94CA-89-212 Report No.
RR 90-338B. Unpublished study performed and submitted by I C 1 Americas Inc., Richmond, CA.
Tessup, X. M., Embury, (6. 1., and Leahey, J. P. 1991. Fluazifop-R-butyl: Photodcgradation in
aqucous solution at pIl 5. Laboratory Project [.D.: RIN992B. Unpublished study performed and
submiited by ICI Agrochemicals, Bracknell, Berkshire, UK.,

Goodyear, A. 1995, {14C)-Fluazifop-P: hydrolysis in sterile aqueous solution. Unpublished study
performed by Hazelton Europe, North Yorkshire, Tngland, and sponsored and submitied by Syngenta
Crop Protection, Ine, (ireensboro, NC. Laboratory ID: 38/187-1015. Experiment start date February
13, 1995 and completion date March 22, 1995 (p. 14). Final report issued on April 21, 1995,

Goodycar, A. 1998, {14C)-Fluazifop-P: seil degradation at 20°C. Unpublished study performed by
Covance laboratories, Ltd, North Yorkshire, UK; sponsarcd and submitted by Syngenta Crop
Protection, Inc., Greensboro, NC, Laboratory 1D, 38/200-D2142. Experiment start dale April 24,
1998, and completion date September 9, 1998 (p. 11). Tinal report issucd October 16, 1998,

Goodyear, A. 1998, (14C)-Fluazifop-p: adsorption/desorption in scil. Unpublished study performed
by Covance Laboratorics Lid., North Yorkshire, England; sponsored and submitted by Syngenta Crop
Protcetion, Inc., Greensboro, NC. Laboratory Study Identification: Report Number 38/197-1D2142.
Hxperiment initiation July 14, 1998 and completion September 10, 1998 (p. 11). Final report issued
QOctober 27, 1998.

Zicgler, D.A. 1988. Adsorption of fluazifop-p-butyl to loamy sand, loam, silty clay loam, and silt
loam. Unpublished study performed by Analytical Development Corporation, Colorado Springs, CO;
sponsored and submitted by Syngenta Crop Protection, Inc., Greensboro, NC. Laboratory Study
Identification: Project ID 1086. Study initiation November 1987 and termination February 1988 (p.
7). Final report issued September 21, 1988,
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MRID
Number

46190605

92067032

92067033

22067034

02067035

47272601

Reference

Purser DD. 1999, (14C)-Fluazifop-p-butyl: degradation and retention in water sediment systems.
Unpublished study performed by Covance Laboratories, North Yorkshire, England; submitted and
sponsored by Syngenta Crop Protection, Inc., Greensboro, NC. Laboratory Report No.: 38/232-
D2142. Experiment initiated February 22, 1999 and completed August 19, 1999 (p. 15). Final report
issucd Qctober 29, 1999,

Leahey, J. (1990) ICI Americas Inc. Phase 3 Summary of MRID 00087493, Fluazifop-butyl:
Degradation in Soil and a Comparison of the Microflora and Physicochemical Properties of Soils
Used in UK Laboratory Studies with those of USA Soils: Report Nos. RI01978 and RJ04298; Study
Nos. PPOOSADO2 and PPO0OCK10. Prepared by ICI Agrochemicals. 32 p.

Leahey, J. (1990) ICI Americas Inc. Phase 3 Surnmary of MRID 00087493 FLuazifop-butyl:
Degradation in Seil and a Comparison of the Microflora and Physicochemicals Properties of Soils
used in UK Laboratory Studies with those of USA Soils: Report Nos. RI0192B and R10429B; Study
Nos. PP00%/ADOZ and PPOOCCK10. Prepared by ICI Agrochemicals. 27 p.

Iwata, Y. (1990) ICI Americas Inc. Phase 3 Summary of MRIE 00087495, Fusilade: Field Dissipation
Study for Terrestrial Uses: Laboratory Study [D. No. RR 90-207B. Prepared by ICI Americas, Inc. 15
p-

Hamer, M. {1990} ICI Americas Inc, Phase 3 Summary of MRID 00093796. Fluazifop-butyl:
Accumnlation in Bluegill Sunfish in a Flow-through System: Report No. RJ0202B Study No.
PPO09/CA/02. Prepared by ICI Agrochemicals. 21 p.

Sparrow, K..; Hipps, A. (2007) Physical and Chemical Properties of Fluazifop-P-Buty] Technical.
Project Number: PC/07/052. Unpublished study prepared by Syngenta Crop Protection, Inc. 214 p.
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Appendix B: Data Used to Determine Input Parameters
for PRZM/EXAMS and PRZM/EXAMS Output Files

Table B 1. Summary of fluazifop-acid and fluazifop-p-acid aerobic soil data used to

calculate the input value for PRZM/EXAMS.

Linear
MRID status chemical Solt t'2
46180602 supplemental | fluazifop-p-acid sift loam 10.5
sandy clay
46190602 suppiemental | fluaziiop-p-acid loarn 9.8
46190602 supplemental | fluazifop-p-acid sandy loam | 7.5
46190602 supplemental | fluazifop-p-acid sangy loam [ 13.9
sandy clay
461906802 supplemental | fluaziiop-p-acid loam 9.6
46190602 supplemental | fluazifop-p-acid clay loam 8.1
racemic parent + acid -
supplemental | phenyt label sandy loam [ 38.2
racemic parent + acid
supplemental | -pyridy! label sandy toam ! 48
87493+92067032+92067033 racemic parent + acid -
supplemental | phenyl label clay loam 398
racemic parent + acid -
supplemental | pyridyl label clay loam 37
1 racemic parent + acid -
supplemental | phenyi label loamy sand | 33
Average 23
number of values=n 11
190, alpha=0.1n-1 =10 14
standard deviation 15.8
squareroctofn 3.3
Upper Confidence Bound 30

Table B 2. Summary of fluazifop-acid and fluazifop-p-acid aerobic water-sediment studies
used to calculate the input value for PRZM/EXAMS.

MRID status chemical Seil Linear t'?2
46190605 | acceptable fluazifop-p-acid sand-phenyl 108
46190605 | acceptable fluazifop-p-acid sand-pyridyl 13.7
46190605 | acceptable flnazifop-p-acid sandy loam, phenyl | 23.2
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46190605 | acceptable fluazifop-p-acid sandy loam, pyridyl

39 |

average
-

t90, alpha = {.1;n-1=3
standard deviation
square root of n

upper confidence bound

472
4.0
1.6
424
2.0
82.0

Table B 3. Summary of fluazifop-acid anaerobic flooded soil studies used to calculate the

input value for PRZM/EXAMS.

Linear
MRID status chemical Sail '
racemic parent +
Supplemental acid - phenyl label sandy loam | 315
87493 racemic parent +
92067032 Supplemental acid pyridyl label sandy loam | 289
92067033
racemic parent +
Supplemental acid - phenyl label clay loam 1155
racemic parent +
Supplemental acid - pyridyl label clay loam 990
Average 687.3
number of values =n 4.0
190, alpha=0.1n-1=3 186
standard deviation 450.0
square rootofn 2.0
Upper Confidence Bound 1056

Table B 4. Summary of fluazifop-acid and fluazifop-p-acid sorption data used to calculate

the input value for PRZM/EXAMS,

| Lo
gdtilug No Soil %oC | woM' | pH ﬁjkg) ﬁjff{‘;)s (Lf}f(;‘"' j ﬁfl(ié)
Sand 077 11300 |53 023 |51 064|171
41900604 Sandy loam | 3.1 527 | 6a 014 |13 085 |11
Acceptable Sandy loam | 1.9 3.23 6 0.17 9.5 077 {098
Clay 54 |918 |68 026 |83 059 |09z
46190603 Siltloam | 1.0 33 17 0.3 201 010 160
Supplemental Londy clay 1,y 357 |58 0.9 422 1-005 | 163
Sandy loam | 2.2 374 |72 385 | 223 | 159 135
Sandy loam | 0.9 153 |53 03 836 | -0.10 |192
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Sandy clay 1 5 4 5.27 7.1 1.2 39.2 0.08 1.5
loam
Claylloam |, 5 731 77 2.1 48.7 0.32 1.69
loam
P o40M calculated as %OC x 1.7. average 4.510 35.790
standard deviation 0.055 20.464
coefficicnt of variation 1% S7T%
minimum 0,140 8.300
maximum 38,500 §3.600
median 0,800 39.650
PRZM/EXAMS Qutput
Scenario: MIbeansSTD
Application Rate: 0.18
Number of Applications: 4

Aerial

Surface Water:
atored ag MIbnaird.out

Chemical:

Fluazifop-acid

PRZM environmaent: MIbeansSTD.txt

EXAMS environment:
16:33:30
Metfile:

Year
1961
1962
1963
1964
1965
1966
1967
1968
1965
1870
1871
1872
1873
1974
1875
1976
1977
1878
1879
1980
1881
1882
1983
2384
1985

~1h N o N Oy g

o] IOy Gy Oy DD

wld826.dvi
Water segment concentrations

egk

L5681
.896
.B52
L3089
.841
.945
169

00 W s A

5 hr 21 Day

.5 4.346
.813 6,472
787 5.607
.182 7.99
772 5,498

5.658

.084 6.513

10.5% 10.27

U1 oy O b s -] -] =] 00

—
o

ESNE ENE T U

.504 8.301
L4989 7,331
.42

771
.l66
062
-05%
727
.934
.213
507
10.98
.651
476
.028
721
.223

foa)
)
~l
3

o
=
'_1

= Oh U1 U UT D0 R s O

.986
.738
.328
.026
L4432

A Y ) |

pond298, exv

4.133
5.805
5.298
7.47

5.03

6.364
6.602
9.693
7.595
6.977
6.918
6.284
4 .05

3.735
7.445
5.438
5.773
4_718
6.186
10.29
.12

076
.26

.004
.078

~]

B Gy

modified Tueday,
modified Thuday,

{opb}

60 Day 80 Day
3.885 1.703
5.441 3,744
5.155 4.088
7.082 4.768
L.Bh6 4.421
6.239 4.515
£.411 4.839
9.271 6.403
7.149 6.02
6.737 5.107
6.%52 4.922
5.907 4.497
3.851 3.323
3.548 2.637
7.12 4.575
5.238 4.664
5.512 3.968
4,427 3.604
5.861 4.02
3.692 5.981
6.82 6£.008
4 87T 4.277
5.792 3.968
5.586 4,11%
3.953 3,425

Yeariy

modified Wedday, 3 July 2002 at 09:05:38

29 May 2007 at 12:56:44
29 dugusl 2002 at
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1986 6.64£ 6.545 6.18 5.716 5.455 3.785

1887 5.223 5.141 4.B97 4,515 4.26 3.562

1888 6.739 6.632 6.339 5.77 5.38B2 3.653

1989 8.375 B.277 8.109 7.408 7.036 4.973

1990 5.378 5.308 5.077 4.935 4.821 4.32

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.032258064516129 11.76 1L.6 10.98 10.29 9.692 6.403

0.0645161290322581 10.73 10.59 10.27 9.693 9.271 6.02

0.0967741935483871 8.587 B.504 8.301 7.595 7.149 6.008

0.125032258064516 8.508 8.437 B.109 7.47 7.i1 5.982

0.261280322580645 8.375 8.277 B.05% 7.445 7.082 5.107

0.293%48387096774 8.309 8.182 7.%9 7.408 7.036 4.973

0.225806451612903 8.107 7.986 7.651 7.12 6.82 4.822

0.2580645161238032 7.77% 7,677 7,42 6.977 6.737 4,839

0.250322580645161 7.6 7.499 7.331 6.918 6.52 4.768

0.32258064516129 7.444 7.328 7.028 6.602 6.411 4.664

0.324838709677419 7.169 7.084 6.813 6.364 6.239 4.575

0.387096774£193548 7.122 7.03 6.771 6.284 5.807 4.515

0.4293%4838709677 7.121 7.026 £.721 6.26 5.B61 4,497

0.451612903225806 6.945 6.851 6.659 6.186 5.792 4.421

0.483870967741936 6.896 6.813 6.507 6.004 5.586 4.32

0.516129032258065 6.739 6.65 6.472 5.805 5.512 4.277

0.5483870967741%4 6.726 6.632 6.339 5.773 5.455 4£.115

0.580645161290323 6.64 6.545 6.1.8 .77 5.441 4,088

0.612903225806452 £.222 6.172 5.934 5.716 5.382 4.02

{}.645161290322581 6.0985 6.011 5.727 5.438 5.239 3.968

0.67741935483871 5.852 5.787 5.607 5.298 5.155 3.968

0.709677429354839 5,841 5,772 5,488 5.076 4.877 3.795

0.741935483870968 5.818 5.738 5.476 5.03 4.856 3.744

0.774193548387097 5.549 5.476 5,213 4,935 4.821 3,653

0.806451612903226 5.378 5.308 5.077 4.718 £.427 3.604

0.838708677419355 5.223 H.141 4,897 4.%15 £.26 3,362

0.870967741935484 4.561 4.5 4,346 4.333 3.953 3.42%

0.903225806451613 4.502 4.442 4.223 4.078 3.851 3.323

0.935483870967742 4.263 4.224 4.166 4.05 3.885 2.637

0.967741935%483871 £.23 4.218 4.061 3.725 3.548 1.703

0.1 B.5791 8.4973 8.2818 7.5825 7.2451
: Average of yearly averagesg:

Inputs generated by ve5.pl - Novemeber 2006

Data used for this run:

Qutput File: MIbnaird

vetfile: wld826.46vE

PRZM scenario: MIbeansSTD. txt

EXAMS environment file: pond238.exv

Chemical Name: Fluszifop-acid

Degceription vVariable Name Value Units Comments

Molecular weight mwt 327.3 g/mol

Henrvy's Law Const. henrv 1.55E-10 atm-m™3/mol

Vapor DPrezsure vapry 2.81E-7 torr

Solubility sol 7800 mg/L

Ad Kd D.26 mg/L

Koo Koc mg/L

65.0053

4.32983333333333
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Photolysis half-life kdp 0 days Half-life
Aercbic Acuatic Metabolism kbacw 82 davs Haifife
Anaerobic Aguatic Metabolism kbacsg 0O days Halfife
2erobic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 0 days Half-life
Hydrelysis: pH 7 © days Half-life
HAydrolysglis: pH 8 0 days Half-life
Method: CaM 2 integer See PRZIM manual
Incorporation Depth: DEPI O o
Application Rate: TaPP 0.18 kg/ha
Application Efficiency: APPEFF 0.35 fraction
Spray Drift DRFT 0.05 fraction of application rate applied tco pond
Application Date Date 07-06 dd/mm or dd/mmm or dd-mm or dd-mmm
Irnterval 1 interwval 14 days Set to 0 or delete lire for single app.
app. rate 1 apprate kg/ha '
Interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha
Incerval 3 interval 14 days Set to 0 or delete line for single app.
app. rate 3 apprate kg/ha
Record 17: FILTRA
IPSCND 1
UPTKF
Record 18: PLVKRT
PLDXRT
FEXTRC 0.5
Flag for Index Res. Run IR EPZ Pond
Tlag for runoff calc. RUNOFF none

none, monthly or total (average of
entire run} :

Scenario: MIbeansSTD
Application Rate: 0,36
Number of Applications: 2
Aerial

Surface Water:

stored as MIbnailrZ.out

Chemical: Fluazifop-acid

PRZM environment: MIbeansSTD.txt
EXAMS environment: pond298.exv
16:33:30

Metfile: wl4826.dvE modified wedday,
Water segment concentrations {(ppb)

modified Tueday, 2% May 2007 at 12:56:4é
modified Thuday, 29 august 2002 at

3 July 2002 at 09:05:38

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 2.841 2.804 2,677 2,58 2.504 1.152
1862 6.51 6.436 6.122 5.676 5.362 3.131
1963 7.025 6.94 6.579 6.272 5.564 4.029
1964 7.145 7.048 6.65 6.182 5.877 4.145
1965 4.292 4.238 4.109 3.797 3.634 3.15¢
1966 9.345 8.233 B8.903 8.486 7.958 4.545
1967 9.543 9.423 8.968 8.148 7.548 5.35%
1968 " 14.51 14.4% 13.73 12.21 11.23 6.996
1%69 9.€% 9.567 9.103 8.108 7.531 6.162
1870 6.138 6.057 5.897 5.504 5.132 4.219
1871 5.9% 5.917 5.678 5.245 4.815 3.497
1972 5.573 5,327 5.14 4.851 3.451

5.641
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1973 3.847 3.801 3.663 3.307 3.106 2.561

1974 3 .583 3.538 3.344 3.065 2.861 2,014

1975 21.58 11.44 10.88 9,635 8.853 4.594

1876 7.403 7.313 6.903 6.115 5.698 4.662

1977 9.2%86 89,223 B.724 T7.666 7.044 £.552

1978 5.02 4.964 4.724 4.379 4.212 3.818

1878 7.B96 7.821 7.433 6.611 6.104 3.797

1980 10.58 10.43 9.869 8.734 B.069 5.249

1881 7.504 7.401 7.034 6.57%3 6.203 4,955

18982 5.364 5.31 5.093 4.865 4.581 3.59%

1983 6.345 6.255 5,887 5.194 4.736 3.185

1884 3.B34 3.8 3.637 3.433 3.252 2.601

198> 3.495 3.4£9 3,301 3.07% 2.88B1 2.12:2

1986 7.325 7.244 6.917 6.486 6.061 3.424

1987 4.655 4.583 4.335 3.872 3.613 3.01

1988 5.85%5 5.772 5.327 4.875 4.513 2.924

1889 ©9.858 9.746 5.386 8.672 8.097 4.886

1990 5.9208 5.849 5.574 5.094 4.762 3,969

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.032258064516129 14.531 14.41 13.73 12.21 11.23 6.996

0.0645161290322581 11.58 11.44 10.88 9.635 8.853 6.162

0.0967741835483871 10.58 10.43 9.865% 8.734 8.09%7 5.359

0.129032258064516 9.858 9.746 9.386 8.672 8.069 5.249

0.161290322580645 9.69 9.567 9.103 B8.486 7.958 £.954

0.193548387096774 5.543 9.423 8.868 8.103 7.548 4.886

0.225806451612903 9.34% 9.233 8.903 8.108 7.531 4.662

0.258064516129032 9.296 9.223 8.724 7.666 7.044 4.584

0.290322580645161 7.896 7.821 7.433 6.611 §.203 4.552

0.32258064516129 7.504 7.401 7.03&£ 6.573 6.104 4.545

0.3548387096774198 7.403 7.313 6.9817 6.496 6.061 4.219

0.387086774193548 7.325 7.244 6.903 6.272 5,964 4.14%

0.419354838709677 7.145 7.048 6.65 6.182 5.877 4.029

0.451612903225806 7.025 6.94 6.579 6.115 5.698 3.969

0.483870967741936 6.51 6.436 6.122 5.676 5.362 3.787

0.516128032258065 6.345 6.255 5.887 5.504 5.132 3.618

0.548387096774194 6,138 6.057 5.887 5.245 4.915 3.5938

0.580645161290323 5.99 5.917 5.678 5.194 4 851 3.497

0.612803225806452 5.908 ©5.849 5.574 5.14 4.762 3.451

0.645161280322581 5.8%5 5.772 5.527 5.084 4.736 3.424

0.67741935483872 5.641 5.573 5.327 4.875 4.582 3.185h

0.709677419354838 5.364 5.31 5.093 4.865 4.513 3.156

0.741935483870968 5.02 4.964 4.724 4.379 4.212 3.131

0.774193548387097 4,655 4.593 4.336 3.872 3.634 3.01

0.806451612903226 4.292 4£.238 4,108 3.737 3.613 2.924

0.838709677419355 3.847 3.801 3.663 3.433 3.252 2.601

0.870967741935484 3.834 3.8 3.631 3.307 3.106 2.561

0.903225806451613 3.583 3.538 3.344 3.078 2.881 2.12_

1.935483B70967742 3.485 3,449 3.301 3.055 2.86]1 2.014

0.967741935483871 2.841 2.804 2.677 2.58 2.504 1.182

0.1 10.5078 10.3616 g.8207 B.7278 8.0942 5.348
Average of yearly averages: 3.85346666666067

Inputs generated by pe5.pl - HNovemeber 2006



Data used for this run:
Qutput File: MIbnair2

Metfile: wl4826.dvf

PRZM scenario: MIbeanssSTD. txc

EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments
Molecular weight mwt 327.3 g/nmol

Henry's Law Const. henry 1.55E-10 atm-m™3/mol
Vapor Pressure vapr 2.8iE-7 torr

Solubility sol 7800 mg/L
Kd Kd 0.26 mg/L

Koc Koc mg/L

Fhoteolysis half-life kdp 0 days Half-life
derobic Aguatic Metabolisgm kbacw 82 days Halfife
Anasrobic Aguatic Metabolism Kkbacs 0 days Halfife
Aercbic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 O days Half-life

Hydrolysis: pH 7 0 days Haif-life

Hydrolysis: pH & ¢ days Half-1life

Method: CAM 2 integer See PRIM manual
Incorporation Depth: DEPT O CI.

Application Rate: TAP? 0.36 kg/ha

dpplication Efficiency: APPEFF 0.95 fraction

Spray Drift DRFT ©0.05 fraction of application rate applied to pond
Application Date Date (7-06 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate I apprate kg/ha
Record 17: FILTRA

IPSCND i

UPTKY
Record 18: PLVERT

PLDKRT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runcff calc. RUNOFF none none, monthly or total (average of
ertire rumn} ' :

Scenario: ILbeanNMC
Application Rate: 0.18
Number of Applications: 4
Aerial

Surface Water:

stored as ILbnaird.out

Chemical: Fluazifop-acid :

PRZM environment: ILbeansNMC.txt modified Thuday, 14 June 2007 at 10:16:26

EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at
16:33:30 :
Metfile: widg842.dvf modified wWwedday, 3 July 2002 at 09:04:38

Water segment concentrations {ppb)

Year Peak 96 hr 21 Day 6G Day 90 Day Yearly
1661 9.498 9.361 B.826 8.224 7.685 3.195
1862 7.011 6.909 6.6 6.063 5.753 4.89%1
1963 7.46 7.361 7.173 7.024 6.697 4.7689
1964 5.27 5.196 4.977 4.54 4.308 3.772

%%



1965 9.738 5.604 9.
1966 11.0% 10.85 10
1967 9.09 8.984 8.
1968 9.106 8.972 8.
1969 12.05 11.88 11

1970 8.925 8.822 §
1871 9.384 9.257 8
1972 6.774 6.681 6
1973 10.53 10.37 9
1974 5.768 5.751 5
1975 12.31 12.12 11
1976 8.363 B.287 8
1977 10.24 10.16 9
1978 6.575 6.474 6
1979 7.473 7.365 7
1980 5.224 5.151 ¢
1981 15.92 15.69 15
1882 9.524 9.395 9
1983 7.67 7.524 7
1984 5,014 4.935 4
1985 5.071 5.006 4
1986 6.476 6£.394 6
1987 5.691 5.607 5
1988 3.66 3.65 3
1989 3.528 3.494 3
1990 15.82 15.59 15

Sorted results
bProh. Peak 96 hr 21

.0645161290322581
.0967741935483871
.123032258064516
.161290322580645
.193548387086774
.225806451612903
.25B064516129032
.290322580645161
.3225806451612%
.354838709677415
.387096774193548
.415354838709677
.451612903225806
.483870867741936
.516129032258065
.548387096774194
.580645161290323
.612903225806452
.6£5161290322581
.67741935483871
.708677419354839
.741935483870968
L774193548387087
.806452612503226
.B3B709677419355
.870967741935484
.903225806451613
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0.935483870967742 3.66 3.65 3.605 3.504 3.421 2_633
0.967741935483871 3,528 3,494 3.425 3.207 3.069 2,133
0.1 12.284

12.096 11.566 11.0324 10.4491 6.8073

Average of yearly averages: 4.92793333333333
Inputs generated by peS5.pl - Novemeber 2006

this run:
ILbnaird

Data used for
Output File:
Metfile: wld842 dvi

PRZM scenario: IlbeansNMC . txt

EXAMS environment file: pond293.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments

Molecular weight mwt 327.3 g/mol
Henry's Law Const. henry 1.55E-10 atm-m"3/mol
Vapor Pressure vapr Z.31E-7 torr
Sclubility sol 7800 mg/L
Kd Kd 0.26 mg/L
Koc Koo mg/ L
Photolysis half-life kdp 0 days Half-life
Aerobic Acuatic Metabolism kbacw B2 days Halfife
Anaerchkic Aquatic Metabolism kbacs 0 days Halfife
Aerobic Scoil Metabelism asm 30 days Halfife
Hydrolysis: pH 5 0 days Half-life _
Hydrolysis: pH 7 O days Half-life i
Hydrolysis: pH ¢ 0 days Half-life i
Method: CAM 2 integer See PRZM manual
Incorperation Depth: DEPI 0 cm !
Application Rate: TaPP 0.18 kg/ha §
Application Efficiency: APPEFF 0.95 fraction
Spray Drift DRFT (.05 fraction of application rate applied to pond
Application Date Date 23-06 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha |
Interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interwval 14 days BSet to 0 or delete line for single app.
app. rate 3 apprate kg/ha
Record 17: FILTRA

IPSCND 1

UPTKF
Record 18: PLVERT

PLDKRT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNOFF none none, monthly or total {average of

entire run}

Scenario:
Application

ILbeansNMC

Rate: 0.36

Number of Applications: 2

Aerial

Surface Water:
stored as 1Lbnair?.out
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Chemical: Fluazifop-acid
PRZM environment:

EXAMS environment: pondz98.exv

16:33:30
Metfile: wl4842.d4vE
Water segment concentrations (ppb)

Year Peak 56 hr
1961 6.483 6.389
1962 &.748 6.654
1963 11.61 11.43
1964 5.406 5.391
1965 4.209 4.146
1966 7.678 7.54

1967 6.879 6.784
1968 14.36 14.15
1969 13.78 13.56
1970 6.64 6,621
1971 11.61 11.45

1972 7.28 7.198
1973 7.741 7.62

1974 5,107 5.021
1975 B.972 8.83%
1976 7.656 7.335
1977 7.064 6.954
1978 8.605 8.472
1979 6.692 6.596
1980 3.743 3.676
1981 14.47 14.24
1582 10.71 10.53
18983 9.091 8.918
1984 5.89%1 5,805
1985 b5.653 5.567
1586 8.8B64 8.754
1987 4.339 4.27s
1588 2.904 2.8%

1988 3.561 3.505
1890 16.49 16.27

Sorted results

Prob. Peak
.032258064516129
.0645161290322581
.0967741935483871
.129032258064516
.161290322580645
.193548387096774
.225806451612803
.258064516129032
.290322580645161
.32258064516129

.354838709677419
L387096774193548
L.419354838709677
.451612903225806
L483870967741936
.516129832258065

COoOOOoODo oo oSO

ILbeansNMC. txt

21 Day
6.033
6.296
10.82
5.325
4.076
7.138
6.5
13.54
12,91
6.539
10.83
6.20%
221
.763
.286
.325
.539
.938
.389
.512
3.36
. 859
.334
.626
227
.188
.092
.639
.294

7
4
8
7
6
7
6
3
1
L]
8
5
5
8
4
2
3
15.53

16.49

13.78
11.61
11.561
10.71
.091
972
.864
.605
.14]
.678
.656
.28
. 064

o

=] =1 =1 =1 =1 0o 00w

.387
.683
. 537
R
.738
.36
.989
11.93
11.36

o W inwp o dn

6.358

9.5882
6.231
6.347
4,211
7.263
6.956
5.795
6.521
5.782
3.415
11.76
9.008
8.008
4.9867
4.778
7
3
2
2
1

.972
.313
.914
3.95

96 hr 21 Day

16.27
14.47
14.36
.56
.45
.43
.h3
-818
.835
.154
.472
.62

.54

.535
.198
. 954

e
O W

Oh ~d =1 =3 -] 00 03

modified Thuday, 14 June 2007 at 10:16:26

modified Thuday, 29 August 2002 at

60 Day
-045
.306
L1758
.061
.49
. 925
.58
11.1
10.41
.218
L1772
.798
.92
.899
.735
.hég
.344
.304
.346
L339
1.01
.354
.409
.87
.485
.623
.B66
.253
LT
2.91

o i Ut an

PN WO B0 oy W

= h
o

.53
.24
.15
.91
.83
.82
. 858
.334
.286
.188
.938
.325
.221
.138
.20%9
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modified Wedday,

o

.633
.98%
. 746
.454
.41

.187
.354
L245
.909%
.983
.69

.097
.235
.87¢9
.75

.098
.132
.927
. 784
.691
.525
.288
763
.075
.981
.269
.887
-734
.221

.95
.54
.36

.36
.582
.537
.008
.008
.263

.956
.921
.36

.358
.347
.231

90 Day

[ VS
[ =

My h h o =10
[

Day

.91
.93
.76
.41

.75
772
.354
.405
. 735
.623
.568
.304
.218
. 925
.92

-798

7.245
11.1

11.01
.221
.691
. 288
.989
. 983
.50%
.75

.69

.187
L1132
.098
.097
-981

L T N == T O B g e )

3 July 2002 at 09:04:38

Yearly

Yearly

6.525
6.354

143



0.5483870%6774194 6.879 6.784 £.539 5.98%9 5.58 3.927
0.5806451612980323 6.748 6.654 6.53% 5.795 5.346 3.87%
0.612903225806452 6.692 6.621 6.389 5.78B2 5.344 3.763
0.645161290322581 6.64 6.596 6.296 5.683 5.306 3.746
0.67741935483871 6.483 6,38% 6.033 5,387 5.061 3.633
0.709677L£18354839 5,891 5.805 5.626 5.177 5.045 3.41
0.741835483870968 5.653 5.567 5.325 4.9%67 4.57 3.289
0.774193548387097 5.406 5.391 5.227 4.778 4.485 3.235
0.806451612903226 5,107 5.021 4.763 4.211 3.898 3,075
0.83B709677419355% 4.339 4,276 4.082 3.872 3.866 2.784
0.870967741935484 4.209 4.146 4.076 3.738 3.49 2.454
0.903225806451613 3.743 3.676 3.512 3.4135 3.33% 2.2
0.935483870967742 3.561 3,505 3.294 2,914 2.717 1.887
0.967741935483871L 2.904 2.85 2.639 2.313 2.253 1.734
0.1 14.302 14.091 13.315 11.72 10.35 6.3407
Average of yearly averages: 4.1712

Inputs generated by peb.pl - Novemeber 2006
Data used for this rurn:
Qutput File: ILbnair2
Metfile: wld842 . dvE
PRZM scenario: ILbeansNMC. txt
EXAMS environment file: pond298._exv
Chemlical Name: Fluazifop-acid
Description Variable Name Value Units Comments
Molecular welght mwt 327.3 g/mol
Henry's Law Const. nenry 1.55E-10 atm-m*3/mol
Vapor Pressure vapr 2.81E-7 torr
Solupility sol 7800 mg/L
Kad Kd 0.26 mg/L
Xoc Koc mg/L
Photolysis half-life kdp 0 days Haif-1life
Aercbic Aquatic Metabolism kbacw 82 days Halfife
Anaercbic Aquatic Metabolism kbacs 0 days Halfife
Aerobic Soill Metabolism asm 30 days Halfife
Hydrolysis: pH 3 0 days Half-life
Hydrolysis: pH 7 0 days Half-life
Hydrolysis: pH 8 O days Half-lilife
Method: CAM 2 integer Ses PRZM manual
Incorporation Depth: DEPI O Cm
Applicatiorn Rate: TAPP 0.36 kg/ha
application Efficiency: APPEFF 0.95 fraction .
Spray Drift DRFT (0.05 fraction of application rate applied to pond
Application Date Date 23-06 ad/mm or dd/mmm or dd-mm or dd-runm
Interval 1 inkterval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha 3
Record 17: FILTRA

IPSCHND 1

UPTKF
Record 18: PLVEKRT

PLDEKRT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond )
Filag for runoff calc. RUMNOFF none nore, monthly or total{average of

entire run)

132
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Scenario: ORgnbeansSTD
Application Rate: 0.18
Number of Applications: 4
Aerial

Surface Water:
stored as ORbnair4d.out
Chemical: Fluazifop-acid

PRZM environmernt: ORsnbeansSTD.tx:

EXAMS environment: pond298.exv
16:33:30
Metfile: w24232.dvE

Water segment concentrations (ppb)

6 hr 21 Day

Year Peak §

1961 2.039 2.013 1.91 1.754
1962 2.239 2.216 2,12 1,961
1963 2.421 2.386 2.291 2.135
1964 2,362 2.338 2.24 2.103
1965 2.374 2.347% 2.237 2.076
1966 2.42 2.38%3 2.279 2.117
1967 2.3 2.268 2.141 1.897
1968 3.706 3.677 3.535 3.266
1969 10.4 10.3 9.954 5.401
1970 7.788 7.754 7,614 7.292
1871 B8.%34 B.87: B.HhéB 7.986
1972 6.27 6.246 6.146 5,912
1973 3.221 3.189 3,087 2.878
1974 2.868 2.835 2.701 2.522
1975 2,472 2,448 2.367 2.286
1976 2.649 2.622 2.578 2.427
1977 3.914 3.864 3.685 3.48%6
1978 3.843 3.812 3,736 3.525
1979 4.653 4.608 4.42 4.08
1980 3.189 3.l66 3.12 3.007
1981 3.184 3.159 3.071 2.8086
1982 2.8541 2.908 2.821 2.721
1983 5.247 5.2 4.998 4.609
1984 4.363 4.323 4.156 3.876
1885 3.111 3,102 3.06 2.961
1986 3.013 2.975 2.818 2.649
1987 5.578 5.511 5.378 5.03
1988 3.344 3,331 3,277 3,151
1989 2.877 2.847 2.722 2.531
1990 2.454 2,423 2,301 2.13%6
Sorted results

Prob. Peak 96 hr 21 Day
0.032258064516129 10.4 10.3
0.0645161290322581 8.934
0.0967741835483871 7.788
0.12903225806451e 6.27 6.246
0.161280322580645- 5.578 5.511
0.193548387086774 5.247 5.2
0.225806451612903 4.653 4.608
0.258064516129032 4.363 4.323

60 Day
.674
.934
071
.056
.023
. 046
. 883
i1

.049
L0432
639
.715
.9

403
.208
.326
.335
L403
.9

.812
.B11
.688
.385
715
.876
.635
721
.048
446
L0311
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L7541
.408
.574
.57
.601
.602
.46
. 882
.4438
.386
.764
.408
.573
. 358
.705%
.723
L1211
.b>88
.716
.515
L0135
.265
L7563
.083
.493
.028
.838
.676
.027
.66

.401
.568
.614
.912
.03

.609
.08

.876

S0 Day
.049
.586
.292
.715
721
.385

W ol s s U1 -1 -0 W

90 Day

L7115

JO TN T NG WU T A TN B 5 |

modified Tueday, 29 May 2007 at 13:01:06
medified Thuday, 29 August 2002 at

3 July 2002 at 09:06:10

Yearly

Yearly

.396
.639 4.764
.042 4.448
.408
.083
. 838
.753
.71l6



0.290322580645161 3.914 3.864 3.736 3.525 3.403 2.876
0.32258064516129 3.B43 3,812 3.685 3.486 3.335 2.588
0.354838709677419 3.706 3.677 3.535 3.266 3.11 2.773
0.387096774193548 3.344 3.331 3.277 3.151 3.048 2.51%
0.419354838709677 3.221 3.189 3.12 3.007 2.912 2.499
0.451612903225806 3.189 3.166 3.087 2.978 2.9 2.265
0.483870967741936 3.184 3.159 3.071 2.961 2.8%6 2,121
0.516129032258065 3.121 3.101 3.06 2.906 2.812 2,028
0.548387096774194 3.013 2.975 2.821 2.721 2.688 2.027
0.580645161280323 2.941 2.308 2.818 2.649 2.635 2.015
0.6129803225806452 2.877 2.847 2,722 2.531 2.446 1,998
{}.645161290322581 2.868 2.835 2.701 2.522 2.403 1,882
0.67741935483871 2.649 2.622 2.578 2.427 2.326 1.723
0.709677419354839 2.472 2.448 2.367 2.286 2.208 1.705
0.741935483870968 2.454 2.423 2,301 2.136 2.071 1.66
0.7741935483R7097 2.421 2,396 2.291 2.135 2.056 1.602
0.806451612903226 2.42 2.393 2.279 2.117 2.046 %1.801
0.838709677419355 2.374 2.347 2.24 2,103 2.031 ..574
0.870967741935484 2.362 2.338 2.237 2.076 2.023 1.%7
0.903225806451613 2.3 2.268 2.141 1.87 1.9234 1.46
0.935483870967742 2.239 2.216 2.12 1.961 1.883 1.409
0.967741939483871 2.039 2.013 1.91 1.754 1.674 0.7541
0.1 7.6362 7.6032 7.4672 7.154 6.3093 4,444
hverage of vearly averages: 2.42170333333333
Inputs generated by peb.pl - Novemeber 2006
Data used for this run:
Qutput File: QRbnairé
Mebfile: w24232.dvE
FRZM scenario: ORsnbeanssSTD. txt
EX2MS environmment file: pond298.exv
Chemical Name: Fluazifop-acid
Degscription Variable Name value Unitgs Comments

Molecular weight mwt

Henry's Law

Vapor Pressure

Solubility
Kd xd
Koo Koc

Const.
vapr

s0ol 7800

0.26 mg/o
mg/L

Photolysis haif-1life

Aerobic Agquatic Metabolism
Anaerobic Aquatic Metabolism
Aerobic Scil Metabolism asm

Hydrolysis: pH 5 0
Hydrolysis: pH 7 0
Hydrolysis: pH 9 0
Method: CAM 2
Incorporation Depth:
Zpplication Rate: TAPP
Application Efficiency:

Svray Drift
Application
Interval 1
app. rate 1
Interval 2

JREFT 0.05
Dalie Date
interval
apprate
interval

327.3 g/mol

henry 1.55E-10 atm-m”~3/mol

2.818-7 lLorr
me /L
kdp 0 days Half-1:fe
kbacw 82 dayg Halfife
kbacs 0 davs Halfife
30 days Ealfife
days Half-life
daygs Half-life
days Half-life
integer See PRZM manual
DEPT 0 C11
0.18 kg/ha
APPEFF 0.9% fraction
fraction of application rate applied to pond
23-06 dd/mm or dd/mmm or dd-mm or dd-mmm
14 days Set to 0 or delete line for single app.
kg/hea
14 days Set to 0 or delete line for single app.

B



app. rate 2 appratce kg/ha
Interval 3 interval 14 days Set to 0 or delete line for single apo.
app. rate 3 apprate kg/ha
Record 17: FILTRA
IPSCND 1
UPTKFE
Record 18: PLWVERT
PLOKRT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
¥lag for runoff calc. RUNOFF nonae none, monthly ar total (average of
entire run)

Scenaric: ORsnbeanSTD
Application Rate: 0.36
Number of Applications: 2
Aerial

Surface Water:

stored as ORbnair2.out

Chemical: Fluazifop-acid

PRZM environment: ORsnbeansSTD.txt modified Tueday, 29 May 2007 at 13:01:06

EXAMS envirconmert: pondZ298.exv modified Thuday, 29 Augus: 2002 at
16:33:30
Metfile: w24232.4dvt modified Wedday, 3 July 2002 at 09:06:10

wWater segment concentrations (ppb)

Year Peak 96 ar 21 Day 60 Day 90 Day Yearly
1961 2.778 2.745 2.611 2.331 2.167 0.9457
1962 2.563 2.536 2.424 2.195 2.057 1.505
1963 2.372 2.547 2.445 2.222 2.076 1.488
1964 2.509 2.48 2.363 2.134 2.013 1.4%6
1965 2.525 2.49% 2.372 2.127 1.989 1 .455
1966 2.523 2.495 2.382 2.144 2.003 1.&44
1867 2.459 2.429 2.308 2.046 1..902 1.355
1868 2.432 2.415 2.321 2.179 2.171 1.499
1969 7.504 7.434 7.2 6.795 6.542 3,703
1870 5.636 5.612 5.511 5.272 5.089 4.069
1971 6.586 6.557 6.33 5.897 5.646 3.911
1972 4.636 &.618 4,545 4,372 4,227 3.423
1873 3.09 3.053 2.90% 2.679 2.385 2.14
1874 2.982 2.963 Z2.BHY 2.633 2.444 1.8
1975 2.634 2.60h 2.483 2.265 2.138 1.571
1976 3.03 2.887 2.863 2.608 2.449 1.654
1977 2.977 2.939 2.819 2.64 2.52 1.851
1978 4.29 4.237 4.021 3.682 3.46 2.317
1879 3.174 3.143 3.017 2.78% 2.723 2.27
1980 3 2.8966 2.8B27 2.557 2.438 1.926
1981 2.604 2.576 2.462 2.246 2,171 1.6836
1982 3.131 3.097 2.957 2.663 2.546 1.923
1983 4£.201 4.1s7 3.987 3.7085 3.497 2.226
1984 3.053 3.018 2.8%4 2.697 2.667 2.188
1985 2.974 2.93% 2.777 2.483 2.359 1.928
1986 3.64% 3.611 3.458 3.111 2.922 1.928
1987 9.135 9.04 8.64%2 7.747 7.205 3.778
18988 4.747 4.729 4.652 4.473 4.327 3.491
1988 3.326 3.291 3147 2.89 2.725 2.158

135,



1990 2.70%9 2.674 2.532 2.251 2.114 1,613

Sorted results
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Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
.032258064516129 9.135 9.04 8.641 7.747 7.205 4.06%
.0645161290322581 7.504 7.434 7.2 6.795 6
-0867741935483871 6.596 6,557 6.33 5.897 5
.129032258064516 5.636 5.612 5.511 5.279 5.099 3.703
.161290322580645 4.747 4.728% 4.652 4.473 4.327 3.491
.153548387096774 4.636 4.618 4.545 4.372 4.227 3.423
.225806451612903 4.29 4.237 4.021 3.709 3.497 2.317
.258064516129032 4.201 4.167 3.%87 3.682 3.46 2,27
.290322580645161 3.649 3.611 3.458 3,111 2.922 2,226
.32258064516129 3.326 3.291 3.147 2.8B9 2.725 2.189
.354838709677419 3.174 3.143 3.017 2.785% 2.723 2.158
L3B87096774193548 3.131 3.097 2.957 2.697 2.667 2.14
.419354838709677 3.09 3.053 2.905 2.679 2.585 1,928
.451612903225806 3.003 3.018 2.894 2,663 2.546 1.928
.483870967741936 3.03 2.997 2.88% 2.64 2.52 1.926
.516129032258065 3 2.966 2.863 2.633 2.449 1.923
.5483870967774194 2.892 2.963 2.827 2.608 2.444 1,851
.580645161250323 2.977 2.939 2.819 2.587 2.418 1.8
-612903225806452 2.974 2.935% 2.777 2.483 2.359 1.696
.645161290322581 2.778 2.745 2.611 2.331 2.171 1.654
L677741935483871 2.709 2.674 2,532 2.265 2.171 1,613
.709677419354839 2.634 2.605 2.483 2.251 2.167 1.571
.741935483870968 2.604 2.576 2.462 2.246 2.138 1.505
LTT4193548387097 2.572 2.547 2.445 2.222 2.114 1.499
.806451612903226 2.563 2.536 2.424 2.195 2.076 1.489
.838709677419355 2.525 2.495 2.382 2.172 2.057 1.455%
.870967741935484 2.523 2.495 2.372 2.144 2.013 1.446
.903225806451613 2.509 2.48 2.363 2.134 2.003 1.444
.935483870967742 2.459 2.429 2.321 2.127 1.989 1.355%
L967741935483871 2.432 2.415 2.308 2.046 1.902 0.945%7

0.1 6.5 6.4625 6.2481 5.8352 5.5913

Average of vearly averages:

Inputs generated by pe5.pl - Novemeber 2006

Data used for this run:

Output File: ORbnair2

Mecflle: w24232.dvE

PRZM scenario: ORsnbeans$STD. txt

EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments
Molecular weight mwt  327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m”~3/mol
Vapor Pressure vapr 2._.81lE-7 torr
Solukility sol 7800 mg/L

Kd Kd 0.26 mg/L

Koc Koo mg/L

Photolysis half-life kdp 0 days Half-life
Aerobic Agquatic Metabolism kbacw 82 days Halfife
Anaerobic Aquatic Metaboliszm kbacs 0 days Halfife
Aercbic Soil Metabollsm asm 30 days Halfife

.542 3.911
646 3.778
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Hydrolysis: pH 5 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0O days Half-life

Method: CAM 2 integer See PRZM manual
Incorporation Depth: DEPI O cm

Application Rate: TAPP (0.36 kg/ha

Application Efficiency: APPEFF 0.95 fraction

Spray Drift DRFT 0.05 fraction of application rate applied to pond
application Date Date 23-06 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 14 days Set to 0 or delete line for single app.

app. rate 1 apprate kg/ha
Record 17: FILTRA
TPSCND 1
UPTKF
Record 18: PLVKRT
PLDERT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond

Flag for runcoff calc. RUNOFF none none, monthly or total {(average of

entire run)

Scenario: WAbeansNMC
Application Rate: 0.1B
Number of aApplications: 4
Aerial

Surface Water:.
stored as Wabnaird.out ;
Chemical: Fluazifop-acid

PRZM environment: WAbeansNMC, txt modified Thuday, 14 June 2007 at 10:18:32

EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at
16:33:30

Metfile: w24243.dvE modified Wedday,. 3 July 2002 at 09:06:34
Water segment concentrations (ppb)

Year Peak 56 hr 21 Day 60 Day 90 Day Yearly
1961 1.54 1.516 1.42 1.271 1.209 0.5416

1962 2.006 1.983 1.888 1.734 1.655 1.13%

1963 2.214 2.186 2.07 1.903 1.794 1.334

1964 2.225 2.202 2.107 1.953 1.B6H 1.385

1965 2.228 2.2 2.087 1.929 1.835 1.414

1866 2.224 2.19%92 2.064 1.893 1.784 1.347

1967 2.091 2.059 1.927 1.76 1.658 1.241

1968 2.554 2.525% 2.419 2.235 2.149 1.458

1969 2.378 2.349 2.234 2.071 1.969 1.63

1870 2.18 2.15 2.028 1.869 1.775 1.403

1971 2.159 2.126 1.995 1.858 1.78 1.35¢9

1972 2.199 2.168 2.044 1.884 1.79 1.378

1973 2.135 2.107 1.993 1.834 1.735 1.33

1974 2.169 2.14 2.02 1.855 1.751 1.31

1975 3.897 3.852 3.67 3.354 3.186 1.874

1976 2.83 2.797 2.666 2.491 2.388 2.135

1977 2.344 2.307 2.159 1.989 1.893 1.559

1978 2.199 2.172 2.062 1.905 1.811 1.3%4

1979 2.154 2.124 2.003 1.839 1.739 1.344

1980 2.141 2.116 2.013 1.85%5 1.758 1.306
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19831 2.155 2.122 1.991 1.825 1.73 1.307

1982 2.547 2.515 2.387 2.219% 2.11% 1.506

1983 2.3 2.268 2.141 1.876 1.B76 1.482

1984  2.227 2,198 2.082 1.523 1.825% 1.40L

1983 2,142 2.117 2.015 1.866 1.78B6 Z.386

1986 2.797 2.781 2.695 2.537 2.448 :.656

1987 2.55%6 2.524 2.391 2.22 2.117 1.831

1988 2.288 2.259 2.144 2 .984 1.884 1.48

1889 2.213 2,187 2.08 1.92 1.8B23 7.392

1890 6.197 6,114 5,795 5,258 4,994 2.516

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.032258064516129 6.197 6.114 5,795 5.258 4,994 2.516

0.0645161290322581 3.897 3.852 3.67 3,334 3.186 2,135

0.0967741935483871 2.83 2.787 2.685 2.5337 2.448 1.874

0.129032258064516 2.797 2.781 2.666 2.491 2.388 1.831

0.161290322580645 2.556 2.525 2.419 2.235 2,149 1.656

0.193548387096774 2.554 2.524 2.381 2.22 2.119 1.63

0.225806451612803 2.547 2.515 2.387 2.21%2 2.117 1.559

0.258064516129032 2,378 2.349 2.234 2.071 1.969 1.506

0.290322580645161 2.344 2_.307 2.159 1.989 1.893 1.482

0.32258064516129 2.3 2.268 2.144 1.984 1.884 1.48

0.354838709677429 2.288 2.259 2.141 1.976 1.876 1.458

0.387096774193548 2.228 2.202 2.107 1.953 1.86% 1.41£4

0.419354838709677 2.227 2.2 2.087 1.929 1.835 1.403

0.451612803225806 2.225 2,198 2.082 1.823 1.825 2.401

0.483870967741936 2.224 2.192 2.08 1.%2 1.8B23 1.394

0.516129032258065 2.214 2.187 2.07 1.805 1.811 1.392

0.548387096774184 2.213 2.186 2.064 1.903 1.794 1.386

0.580645161290323 2.199 2.172 2.062 1.883 1.79 1.385

0.612903225806452 2.189 2.168 2.044 1.884 1.786 1.378

0.645161220322582 2,18 2.15 2.028 1.869 1.784 1.359

0.67741935483871 2.169 2.14 2.02 1.866 1.78 1.347

0.70967741935£839 2,159 2.126 2.015 1.858 1.775 1.34¢4

0.741935483870968 2.155 2.124 2.013 1.855 1.758 1.334

0.774193548387097 2.154 2.:22 2.003 1.855 1.731 1.33

0.806451612903226 2.142 2,117 1.995% 1.833 1.73% 1.31

0.83870967741935> 2.141 2.216 1.993 1.834 1.735 1.307

0.870967741935484 2.135 2.:107 1.891 1.825 1.73 1.306

0.903225806451613 2.081 2.089 1.927 1.76 1.6%8 1.241

0.935483870967742 2.006 1.983 1.888 1.734 1,655 1.139

0.967741935483871 1.54 1.516 1.42 1.271 1.20% {(.5416

0.1 2.8267 2.7954 2.6921 2.5324 2.442 1.8697
Average of vearly averages: 1.£6128666066667

Inputs generated by pe5.pl - Novemeber 2006

Data used for this run:

Output File: Wabnaird

Metfile: w2d4243 . dvE

PRZM gcenario: WabeangIMC . Ext

EXAMS environment file: pond298.exvy

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Commentis

Moilecular weight mwt 327.3 g/mol
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Henry's Law Const. henry 1.55E-20 atm-m™3/mol
Vapor Presgsure vapr 2.81E-7 tory
Solubility so0] 7800 mg/L
Kd Kd 0.26 mg/L
Koc Koo mg/L
Photolysis half-1life kdp 0 days Hdallf-life
Acerobic Aguatic Metrabolism kbacw B2 days Halfife
Anaerobic Aquatic Metabolism %kbacs 0 days Halfife
Aerobic Soil Metabolism asm 30 days Halfife
Hydrolygis: pH 5 0 days Half-life
Hydrolysig: pd 7 0 days Half-1life
Hydrolysis: pH 9 0 days Halflf-life
Method: CAM 2 integer See PRZM manual
Incorpeoration Depth: DEPI 0 feid
Application Rate: TAPP (.18 kg/ha
Application Efficilency: APPEFF 0.835 fraction
Spray Drift DRFT 0.05 fraction of application rate applied to pond
Application Date Date 23-06 ad/mm or dd/mmm or dd-mm or dd-tmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interval 14 davs Set to 0 or delete line for single app.
app. rate 3 apprate kg/ha
Record 17: FILTRA
IPSCND 1
UPTEF
Recora 18: LVKRT
PLDERT
FEXTRC 0.5
Flag for Index Reg. Run IR E?A Pond
Flag for runcff calc. RUNOFF none none, monthly or total {average of

entire run}

Scenario: WAbeansNMC
Application Rate: 0.36
Number of Applications: 2
Aerial

Surface Water:

stored as Wabnair2.out

Chemical: Fluazifop-acid

PRZM envircnment: WabeangNMC.txt
EXAMS environment: pond298.exv

modified Thuday,
modified Thucay,

14 June 2007 at 10:18:32
29 august 2002 at

16:33:30

Metfile: w24243.dvE modified Wedday, 3 July 2002 at 09:06:34
Water segment concentrationg {popb)

Year Peak 96 hr 21 Davy 60 Day 90 Day Yearly
1961 1.714 1.687 1.58 1.367 1.252 (.5536

1962 2.194 2.164 2.042 1.815 1.681 1.091

1963 2.4 2.371 2.252 2.002 1.8R6 1.274

1964 2.422 2,291 2.266 2.033 1.899 1.334

1965 2.4%53 2,419 2.281 2.018 1.886 1.35%

1966 2.425 2.395 2.272 2.005 1.86 1.298

1967 2.331 2.296 2..54 1.868 1.732 1.195

1868 2.303 2.27 2.13% 1.958 1.915 1.319
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1969 2.501 2.468 2.332 2
1970 2.396 2.35% 2.212 1
1971 2.388 2.352 2.21 1
1972 2.411 2.378 2.243 1
1973 2.376 2.339 2.1%2 1
1974 2.358 2.328 2.206 1
1375 3.081 3.045 2.902 2
1876 2.917 2.878 2.722 2
1977 2.52 2.487 2.353 2
1978 2.407 2.373 2.236 1
1979 2.39 2.354 2.208 1
1980 2.353 2.32 2.185 1
1981 2.366 2.334 2.206 1
1982 3.223 3.182 3.015 2
1983 2.622 2.59 2.486 2
1284 2.495 2.46 2.318 2
1985 2.414 2.374 2.214 1
1986 2.404 2.376 2.26 1
1987 2.633 2.599 2.465 2
1588 2.476 2.441 2.302 2
1989 2.404 2.372 2.244 1
1990 4.316 4.259 4.038 3

Sorted results
Prob. Peak 96 hr 21 Day

0.032258064516129 4.316 4
0.0645161290322581 3
0.0967741935483871 3
0.129032258064516 2.917 2
0.161290322580645 2.633 2
0.193548387096774 2.622 2
0.225806451612903 2.52 2
0.258064516129032 2.501 2
0.290322580645161 2.495 2
0.32258064516129 2.476 2
0.354838709677419 2.453 2
0.387096774193548 2.425 2
0.419354838709677 2.422 2
0.451612903225806 2.414 2
0.483870967741936 2.411 2
0.516129032258065 2.407 2
0.548387096774194 2.404 2
0.580645161290323 2.404 2
0.612903225806452 2.4 2
0.645161290322581 2.396 2
0.67741935483871 2.39 2
0.709677419354839 2.388 2
0.741935483870968 2.376 2
0.774193548387097 2.366 2
0.806451612903226 2.358 2
0.838709677419355 2.353 2
0.870967741935484 2.331 2
0.903225%806451613 2.303 2
0.935483870967742 2.194 2
0.967741935483871 1.714 1
0.1 3.0646 3.0283

.073
.834
L8327
.971
.919%
.95

. 654
.426
.058
L9
L9258
.936
.932
.693
.18

.045
.943
.994
.189
. 037
.90986
.665

.259
.223
. 081
.878
-599
.59

- 487
.468
LAB

CA41
-419
.395
.391
.378
.376
.374
.373
.372
371
.359
.354
.352
.339
.334
-328
.32

.256
.27

.164
.687

b

I N N N R e

F NS S S SIS SIS RS NS SIS SN S SN SO S SRS S S IS

T I N S e R e N e I = I I = TN = SR SUUP SRy Sy oy

T T T W S S E SN N N S S SRS S S APV

o

. 445
.309
.282
.306
.269
.256
.64

-829
.435
.32

.28

.249
-251
.587
.554
.383
.33

.48

.577
.371
.323
.988

.665
.015
.902
.426
.189
.18

073
.058
.045
-037
.033
. 018,
.005
.002
.996
.994
L9779
.971
.958
.95

.943
.936
.934
.932
.929
.927
.919
.869
.815
.367

L6312

90 Day

o s R e B s S S e R R B RO RS RO

.482
.693
.654
.291
.05

041
.874
.938
.919
.915
-913
.904
. 899
.886
.861
.86

. 856
. 846
.837
.822
.81

. 805
. 803
.803
. 796
. 783
.789
.732
.681
.252

N el e el el e e o I e R e e S e ey S N e e S

bo

Yearly

.988
.521 1.829
.5hlbh 1.64
.587
577
.554
.48
.445
.435
-383
.371
-359
.334
.33
.323
.32
.319
.309
.306
.258
L2872
.28
L2774
-269
.256
.251
.249
.195
.09l
.553¢6

.4826 1.6347
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average of yearly averages: 1.36292
Inputs generated by peb.pl - Novemeber 20006

Data used for this run:
Ooutput File: Wabnair2

Metfile: w24243.dvE

PRZM scenario: WabeansNMC . tXt

EXaMS environment file: pond298.exv

Chemical Name: Fluazifeop-acid

Degcription Variable Name Value Units Commentsg
Molecular weight mwt 327.3 g/mel

Henry's Law Const. henry 1.5%E-10 atm-m~3/mol
Vapor Pressure vapr 2.81lE-7 torr

Solubility sol 7800 mg/L
Kd Kd 0.26 mg/L

Koc Koo ng/L

Fhotolysis half-life kdp 0 days Half-life
Aerobic Aquatic Metabolism kbacw 82 days Halfife
Anaercblc Aquatic Metabolism kbacs 0 days Halfife
Aerobic Soil Metabolism asm 30 days Halfife
Hydrolysig: pH 5 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0O days Half-life

Method: CAM 2 integer See PRZM manual
Incerperation Depth: DEPI 0 cm

Application Rate: TAPP (.36 kg/ha

Application Efficiency: APPEFF 0.95 fraction

Spray Prift DRFT (.05 fraction of application rate applied to pond i

application Date Date 23-06 dd/mm or 4d/mmm or dd-mm or &d-mmm

Interval 1 interwval 14 days Set to 0 or delete line for singlé app.

app. rate 1 apprate kg/ha

Record 17: FILTRA
IPSCND 1
UPTKF i

Record 18: PLVKRT !
PLDEKRT :
FEXTRC 0.5

Flag for Index Res. Run IR EPA Pond

Flag for runoff calc. RUNOFF none none, monthly or total (average of

entire run)

Scenario: NCpeanutSTD
Application Rate: 0.18
Nunber of Applications: 4
Aerial

Surface Water:

stored as NCbnaird.out

Chemical: Fluazifop-acid

PRZM environment: NCpeanutSTD.txt modified Tueday, 29 May 2007 at 12:58:46

EXAMS environment: pondZ98.exv modified Thuday, 29 August 2002 at
16:33:30
Metfile: wl3722.avf modified Wwedday, 3 July 2002 at 09:05:50

Water segment concentrations (ppb}

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
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1961 2.161 2.124 1.977 1
1962 7.89 7.763 7.414 6
1963 3.404 3.35 3.178 3
1964 3.3% 3,335 3.233 3
1965 8.035 7.935 7.447 6
1966 3.672 3.606 3.39 3
1967 5.569 5.478 5.185 4
1968 4.005 3.%41 3.733 3
1969 4.157 4.109 3_866 3
1970 4.653 4.579 4.307 3
1971 3.814 3.753 3.56 3
1972 4,789 4_.711 4.5 4
1973 3.823 3.762 3.587 3
1974 3.537 3.48 3.299 3
1975 2.416 2.389 2.302 2
1976 2.377 2.335 2,17 1
1677 2.432 2.386 2.203 2
1878 3.206 3.151 2.963 2
1979 4.01 3.947 3.7% 3
1980 6.433 6.33 6.131 5
1981 5.323 5.222 4.844 4
1982 4.553 4.474 4.24 3
1983 3.475 3.412 3.24%9 3
1984 2.952 2.921 2.786 2
1985 2.643 2.6 2.438 2
1986 2.488 2.438 2.278 2
1987 2.732 2.68 2.497 2
1988 2.466 2.422 2.261 2
1989 2.598 2.506 2,448 2
1990 2.466 2.421 2.2988 2
Sorted results

Prob. Peak 96 hr 21 Day
0.032258064516129 8.035 7
0.0645161290322581
0.0967741935483871
0.129032258064516 5.569
0.161290322580645 5.323
0.193548387096774 4.78%9
0.225806451612%803 4.653
0.258064516129032 4.553
0.290322580645161 4.157
0.3225806451612% 4.01
0.354838709677419 4.005
0.387096774193548 3.823
0.419354838708877 3.814
0.451612303225806 3.672
0.483870%9677418936 3.537
0.5161290322580865 3,475
0.5483870967741%4 3.404
0.580645161290323 3,39
0.612803225806452 3_.206
0.645161290322581 2.952
0.67741935483871 2.732
0.709677419354839 2.643
0.741935483870968 2.5%8
0.7741593548387097 2.488

SIS T I VO N VU EU R O PE R WV I U E RV F R VY gt s TSN B v R

.79

.453
.074
.005
.434
.122
.81

.291
.569
.742
171
.202
.337
.052
.107
.998
.048
L7286
.244
.306
.142
-982
.022
.528
-196
.039
.225
.09

.243
121

.935
.89

.433
.478
L2322
111
.579
.474
.10%8
. 949
.841
.762
753
606
.48

412
.35

L3235
Li51
521
.68

.556
.438

| S SN I T S I S T N S B U N i N S S S N B PV R VR R O PR VR S SRS LS RO

B B B BD DD B L L Ll L L L o L s e B e T O ] ]

.289
.249
.233
.178
-963
-186
. 497
.448
.438
-302

FREPRPRPRPRPPRPRNRNRERREREENMNMODRNNRDND®WESNNC

B3 B b B2 B B L ) L W L L) W L ) e g s O ] OB

L7251
. 869
.378
.729
111
.431
.449%
.193
.13
.204
. 042
.227
.115
.873
.421
.201
.256
.487
. 845
L6177
.523
.329
.839
.538
.352
.218
.243
-218
L2172
.234

.453
.414
.131
.81
L202
.142
.982
.742
.569
.337
.291
.244
171
122
.074
.052
.022
.005
.726
.5b28
. 243
.225
.196
121

90 Day

[l o B T N S O T N [ O TR T I Y WS % i PR SR W ) e

.853
.434
.3086
.395
.864
768
.651
.388
.379
.086
.046
.98

.973
.967
.936
-907
.83

.76l
.503
.3b5
.072
.033
. 013
.38%

e el el i e e et o i ol o B S T T - T T I o T O 1 L IR

L111
.802
.743
.523
.449
.431
.378
.329
L227
.204
.193
L13
.115
.042
.873
-845
.83%9
L7129
.538
. 487
-421
.352
.272
.256

Yearly

2.869
2.617
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0.8064£51612903226 2.466 2.422
0.838709677419355 2.466 2.421
0.8708677419235484 2.432 2.389
0.503225806452613 2.416 2.386
0.935483870867742 2.377 2_.335
0.967741935483871 2.162 2.1i24
0.1 6.3466 6.2448

Inputs generated by peb.pl

Data used for this run:
Qutput File: NCbnaird
Metfile: wl3722.dvt
PRZM gcenario: NCpeanut 5TD
E¥XAMS environment file:
Chemical Name:
Description Variable Name
Molecular weight mwt 327.3
Henrv's Law Const.

nenry 1.55E-10

2.2%8 2.107 1,974 1.243

2.278 2.09 1.949 1.234

2.261 2.048 1.914 1.219

2.203 2.039 1.888 1.218

2.17 $1.9%68 1.868 1.201

1.87%7 2,79 1.636 0.7251

6.0364 5.2564 4 7082 2.6076
Average of yearly averages: 1.86900333333333

- Novemeber 2006

txE
pond298  exv
Fluazifop-acid

Value Units Comments
g/mol
atm-n"3/mol

Vapor Pressure vapr 2.81E-7 torr
Solubility sol 7800 mg/L
Kd Kd 0.26 mg/L
Kaoc Koc mg /T
Photalysis half-life kdp 0 days Half-1ife
herobic Aguatic Metaboligm kbacw B2 days Halfife
Araerobic Aguatic Metabolism kbacs 0 days Halfife
Aerobieg Soil Metabolism asm 30 days Halfife
Hydrolysis: pE 5 0 days Half-life
Hyvdrolysig: pH 7 0 days Ekalf-life
Bydrolygis: pH 9 0O days Kalf-life
Method: CAM 2 integer See PRZM manual
Incorporation Depth: DEPT O cm
Application Rate: TAPP (.18 kg/ha
Application Efficiency: APPEFF 0.95 <fraction
Sopray Driit DRFT 0.05 fraction of avpiication rate applied to pond
Application Date Daile 23-05 dd/mm or dd/mmm or dd-mm or dd-mmm
nterval 1 interval 14 days Set to 0 or delete line for sing-e app.
app. ratce 1 apprate kg/ha
interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interval 14 days Set to 0 or delete line for single app.
app. rate 3 apprate Ckg/ha
Record 17: FILTRA
TBSCND 1
UPTEFR
Record 18: PLYKRT
PLDERT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runcff calc. RUKOFF nonce nene, moenthly or total {average of

entire runj

Scenario: NCpeanutsSTD
Application Rate: 0.36
Number of Applications: 2

1



Aerial

Surface Water:
stored as NCbnairZ2.out
Chemical: Fluazifop-acid

PRZM environment: NCpeanutbtSTD.itxt

EXAMS environment: pond2?8.exv

16:33:30
Metfile: wl3722.4dvf

Water segment concentrations

Year Peak 56 hr 21 Day
196l 1.726 1.701 1.624 1
1962 5.274 5.197 4.81 4
1963 3.179 3.133 2.548 2
1g6d 2.774 2.73 2.552 2
i965 5.902 5.821 5.578 4
1966 3.379 3.33 3.128 2
1967 B8.779 8.656 8.148 7
1968 4.193 4.132 3.969 3
1969 5.583 5.509 5.179% 4
1870 2.897 2.856 2.69 2
1971 3.675 3.618 3.38B8 3
1972 4.532 4.472 4.215 3
1873 3.872 3.813 3.61% 3
18974 4.743 4.678 4.434 4
i975 2.823 2.781 2.6l12 2
1976 3.17 3.122 2.936 2
1977 3.351 3.302 3.107 2
1878 3.177 3.126 2,929 2
1979 3.207 3,165 2.991 2
1980 3.211 3.1e 2.9%4 2
1981 2.44%9 2,423 2,266 2
1982 6.529 6,43 6.033 &
1983 5.199 5.125 4.865 4
2984 3.038 2.99 2.836 2
1985 2.853 2.492 2.344 2
1986 2.182 2,153 2.001 1
1987 2.465 2.424 2.25 2
1988 2.488 2.452 2.328 2
1989 2.906 2.864 2.704 2
1990 3.424 3.37 3.149 2

Sorted results
Prob. Peak 96 hr 21 Day

0.03225806451612% 8.77% 8
€.064516125%0322581 6
0.0867741935483871 5
0.129032258064516 5.583 5
0.161290322580645 5.274 5
-0.193548387096774 5.189 5
0.225806451612903 4.743 4
0.258064516129032 4.532 4
0.290322580645161 4.193 4
0.32258064516129 3.872 3
(0.35483870967741% 3.675 3
0.387096774133548 3.424 3

.44

.263
.518
.319
.879
.793
.035
.5388
.471
547
.058
.651
.295
.081
.287
.57

L7438
.551
.648
-335
.129
176
.36

.551
.132
.776
.0%B
.044
.331
.765

.656
.529
.902
.5089
.187
.125
.678
472
.132
.813
.618
.37

modified Tueday, 29 May 2007 at 12:58:46

modified Wedday,
{ppb}

60 Day

[ I T T S O i o S I~ o G B R N R I PUR % I PV b B TR TR s T 6 TS o B L PN

Lo G Lo b s s > U o o0

.295
.B36
L411
.125
L403
.562
.33

317
.038
.403
. 802
.2586
.039
. 745

N T M LU L QA IR T N S X R R N ey

B ad L L s s e e Ty ]

.5705
.871
.662
.32

.274
.783

.124
L4771
.2B4
.762
. 606
.884
.B63
. 045
462
.309
L4322
-334
.404
.422
.264
L3117
.357

.57

.203.
.9879
.038

.073

.174
.346

.035
.033
.578
.471
.36
.263
.081
.651
.588
.295
. 058
.783

90 Day

[N N T S I VS I P WY R TS [ W S o SO Y

b B R DO B DD AD e e L0

124
625
L£03
.317
.284
274
. 045
.884
.871
-863
L7893
762

modified Thuday, 29 August 2002 at

3 July 2602 at 09:05:50

Yearly

Yearly

2.47%
2.357

144
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L419354838709677
.4516129032258086
LA83870967741936
.5161298032258065
.548387096774194
-5B0645161280323
.612903225806452
.645161290322581
.67741935483871

.7096774-9354839
741935483870968
.774193548387087
.B06451612903226
LB3B709677419355
.B70967741935484
.90322580645161.3
-935483870967742
.967741935483871

.

DO oO0OOO0O0o0Oo0Oo0DoD

o

.1 5.8711

3.378 3.33 3.128 2.765
3.351 3.302 3.107 2.749
3.211 3.163 2.981 2.648
3.207 3.16 2.948 2.619
3.279 3.133 2.94 2.57

3.277 3.126 2.936 2.551
3.17 3.122 2.829%9 2.551
3.038 2.9% 2.836 2.547
2.906 2.864 2.704 2.535
2.897 2.856 2,69 2,331
Z2.823 2.781 2.612 2.319
2.774 2,73 2.%52 2.297
2.53 2.492 2.344 2.132
2.488 2.452 2.328 2.129
2.465 2,424 2.266 2,044
2.44% 2.423 2.25 2.075
2.19%2 2.153 2.001 :.776
.726 1,701 1.624 1.44

5.7898 5.5381

Average of vearly averages:

2.5 1.662
2.493 1.606
2.435 1.57
2,411 1.462
2,403 1.422
2.358 1.422
2.342 1.404
2.329 1.346
2.28 1.334
2.13 1.32
2,125 1.309
2.0%2 1.264
1.963 1.203
1.54 1.174
1.837 1.073
1.826 1.038
1.626 0.9873
1.295 0.5705
4 _8382 4.3665 2.353

Inputs generated by peb.pl - Novemeber 2006

Data used for this run:

Qutput File:
Metfile:
PRZM scenario:

NCbnair2
wl3722.dvt
NCpeanutSTD. tx:c

EXAMS environment file: pond298.exv
Fluazifop-acid

Cnemical Name:

Description Variable Name
mwt

Molecular weight
Henry's Law Const.

Vapor Pressure vapr
Solubility =ol 7800
¥d Kd 0.26 mg/L
Koc Koc mg/L

Protolysis half-life
Aeroblc Aguatic Metabollsm
Anaercbic Agquatic Metabolism
Aerobic $Soll Metabolism asm

Hydrolysis: pd 5 0
Hydrolysis: pH 7 0O
Hydrolysis: pH 9 O
Mathod: CAM 2
Incorporation Depth:
2pplication Rate: TAPP
application Efficiency:
Spray Drift DRFT 0.05%
Application Date Date
Interval 1 interval
app. rate 1 apprate
Record 17: FPFILTRA
I1PSCND 1
TUPTEF
Record 18: PLVERT
PLDKRT

Value Units
327.3 g/mol
henry 1.55E~10

2.81E-7 torr
mg /L
kdp 0 davys
kbacw 82
kbacs 0
30 davs
days Half-life
days Half-life
days Half-life
integer
DEPI 0 cm
0.36 kg/ha
APFPEFF 0.95%

Eraction of

23-05 dd/mm

14 days
kg/ha

Comments

atrm-m*3/mol

Hali-life

days Halfife
days Halfife
Haliife

See PRZM manual

Traction

application rate applied to pond
or dd/mmm or dd-mm or dd-mmm
Set to 0 or delete line for single app.

1.64041333333333
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FEXTRC 0.5
Flag for Index Res. Rumn IR FPA Pond
Flag for runoff calc. RUNCFF none none, monthly or total (average of
entire run)

Scenario; MSsoybeanSTD
Application Rate: 0.36
Number of Applications: 2
Aerial

Surface Water:

stored as MSsyair2.out

Chemical: Fluazifop-acid

PRZM environment: MSsovbeanSTD.txt modified Tueday, 29 May 2007 at 12:58:06

EXAMS environment: pondZ98.exv modified Thudavy, 29 August 2002 at
16:33:30
Metfile: w03940.dvf modified Wedday, 3 July 2002 at 09:05:46

Water segment concentrations (ppbl

Year Peak 96 hr 21 Day 60 Day 50 Day Yearly
1961 1.479% 1.456 1.392 1.333 1.265 0.598

1962 2.059 2.038 1.929 1.714 1.573 0.7991

1963 2.165 2.124 1.978 1.716 1.696 0.9328

1964 4.232 4.18 3.942 3.454 3.13 1.476

1965 1.46 1.443 1.364 1.233 1.169 0.738

1566 2.068 2.046 1.941 1.765 1.64 0.8276

1967 5.244 5.178 4.908 4.43 4.205 2.104

1968 2.964 2,941 2.787 2,487 2.28 1.408

1969 1.368 1.349 1.315 1.237 1.172 0.7026

1970 1.97 1.942 1.825 1.65 1.513 0.761¢6

1971 4.989 4.936 4.715 4.21 3.819 1.732

1972 2.162 2.132 2.027 1.867 1.755 1.028

1973 2.275 2.255 2,165 1.941 1.772 0.8782

1974 1.3%6 1.336 1.258 1.199 1.153 0.6478

1975 2.204 2,184 2.076 1.954 1.874 0.9684

1976 2.069 2.044 1.967 1.859 1.749 0.9531

1977 1.331 1.304 1.208 1.139 1.137 0.7077

1978 1.594 1.572 1.5%2% 1.41 1.317 0.696%9

1979 4.105 4.051 3.871 3.468 3,402 1.782

1980 8.587 &.502 8.151 7.141 6.422 2,946

1981 2.41 2.387 2.172 1.824 1.767 1.336

1982 2.79 2.74 2.54 2.154 2.068 1.20%

1983 2.727 2.691 2.575 2.342 2.102 1.145

1984 2,087 2.059 1.847 1.814 1,723 0.977

1585 2.093 2.06%9 1.984 1.786 1.696 0.9042

1986 1.432 1.406 1.3 1,259 1.225 0.71%

1987 2.65%7 2.622 2,438 2.039 1.843 1.033

1588 7.822 7.737 7.345 6.4%2 5.807 2.634

1989 4,515 4,467 4.217 3.913 3.641 2.03

1990 4.997 4.%45 4.733 4.248 3.864 1.944

Sorted results

Prcb. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03225806451612% 8.587 8.502 8.151 7.141 6.422 2.946
0.0645161290322581 T.822 7.737 77.345 6.452 5.807 2.634
0.0967741935483871 5.244 5.178 4.908 4.43 4.205 2.104
0.129032258064516 4.2997 4 _.945 4 _.733 4,248 3.864 2.03
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0.16129603225B0645 4,989
0.193548387096774 4.515
0.225806451612903 4,232
0.258064516125032 4.105
0.290322580645161 2.964
0.3225806451612% 2,79

0.354838709677418 2.727
0.387086774193548 2.657
0.419354838709677 2.41

0.451612903225806 2.275
0.483870967741936 2.204
0.516128032258065 2.165
0.548387096774194 2.162
0.580645161250323 2.093
0.612903225806452 2.087
0.645161290322581 2.068%
0.67741935483871 2.068
0.709677419354839 2.059
0.741935483870968 1.97

§.77418354838706987 1.594
0.806451612903226 1.479
0.83870%677419355 1.46

0.870867741935484 1.432
0.903225806451613 1.368
0.935483870867742 1.356
0.9677419535483871 1.331

o

.1 5.21%93

i

L1547

Inputs generated by peb.

Data used for this run:
Output File: MSsyair2
Metfile: w3940 .dvE
PRZM gcenario:
EXAMS environment file:
Chemical Name: Fluazi

Description Variable Name

Molecular weight mwt
" Eenry's Law Const.
Vapor Pressure
Solubility sol
Kd Xd 0.26 mg/L
Koc oo mg/L
Photolysis half-1life
Aerobic Aquatic Metaboli
Anaeropic Aduatic Metabao
Aerobic Soil Metabolism
Hydrolysis: pd 5 0
Hydrolysis: pH 7 (¢
Hydrolysis: pE 9 0
Method: CaM 2
Incorporation Depth:
Application Rate: TAPP
Application Efficiency:
Spray Drift DRFT (.05

vapr
7800

4.936 4.715 4.21 3.819% 1.944
4.467 4.217 3.913 3.641 1.782
4,18 3.542 3.4€8 3.402 1.732
4.051 3,871 3.454 3.13 1.476
2.941 2,787 2.487 2.28 1.408
2.74 2.575 2.342 2.:02 1.336
2.69% 2.54 2.154 2.068 1.205
2.622 2,438 2.039 1.874 1.145
2.367 2.172 1.954 1.843 1.033
2.255 2.165 1.941 1.772 1.028
2,284 2,076 1.867 1.767 0.377
2.132 2.027 1.859 1.755 §.9684
2.124 1.384 1.824 1.749 00,9531
2.06% 1,978 1.814 1.723 0.9328
2.059 1,967 1.786 1.696 §.9042
2.046 1.947 1.765 1.6%96 0,.8782
2.044 1.941 1.716 1.64 (.8276
2.038 1,929 1.714 1.573 0.7991
1.842 1.825 1.65 1.513 0.7616
1.572 1.529 1.41 1.327 0.738
1.456 1,392 1.333 1.265 0.719
1.443 1.364 1.259% 1.225 0.7077
1.406 1,315 1.237 1.172 0.7026
1.349 1.3 1.233 1.169 0.6969
1.336 1.258 1.199 1,153 0.6478
1.304 1.208 1.13% 1.137 0,598
4.8905 4.4118 £.170%8 2.0866
Average of yearly averagesg: 1.2205 :

rl - Novemeber 2006

MSaoybeanSTD, txt

pond288. exv

fop-acid

Value Units Commnents
327.3 g/mol
henry 1.55E-10 acm-m*3/mol
2.81g-7 torr
g/ T
kdp 0 days Half-life
8Tn kbacw 82 days Halfife
lism kbacs 0 days Halfife
asm 30 days Halfife
days Half-life
days Half-life
dayse Half-life
irteger See PRZM manual
DEPI 0§ om
0.36 kg/ha
APPEFF 0.95 <Zraction

fraction of application rate applied to pond

147
159



Apolication Date Date 23-04 dd/mm or 4dd/mmm or dd-mm or dd-mmm

Interval 1 interwval 49 days Set to 0 or delete line for gingle app.

app. rate 1 apprate 0.09 kg/ha
Record 17: FILTRA
IPSCND 1
UPTKE
Record 18: PLVKRT
PLDKE™
FEXTRC 0.3
Flag for Index Res. Run IR EPA Pond

Flag for rurnoff calc. RUNOFF none nene, mointhly or total{average of

entire run)

Scenario: MSsoybeanSTD
Application Rate: 0.18
Number of Applications:5
Aerial

Surface Water:
stored as MSsyair5.out
Chemical: Fluazifop-acid

PRZM envirorment: MSsoybeanSTD.txt modified Tueday, 29 May 2007 alt 12:58:

EXAMS environment: pondl298.exv modified Thuday, 29 August 2002 a:z
16:33:30

Metfile: w03940.dvE modified wWedday, 3 July 2002 at (09:05:46
Water segment concentraticns (ppbl

Year Peak 96 hr 21 Day &0 Day 90 Day Yearly
1961 3.32 3.28 3.128 2.8978 2.879 1.£%£46
1962 2.686 2.64 2.49 2,252 2,351 1.463
1963 4.499 4.413 4.13 3.627 3.24 1.798
1964 3.603 3.536 3.308 3.071 2.915 1.814
1965 2.238 2.2 2.084 1.871 1,764 1.17%4
1266 5.097 5.016 4.884 4.353 4.13 2.203
1867 9.122 9.005 8.6395 7.978 7.422 4.098
1968 4.849 4,761 4.579 4,106 3.818 2.7
1968 2.64 2.591 2.398 2.174 2.079 1.525
1970 2.916 2.864 2.663 2.348 2,223 1.376
1971 4.927 £.838 4.518 4.224 4.017 2.184
1972 3.551 3.487% 3.301 3.115 2.884 1.824
1973 5.465 5.397 5.239 4.725 4.323 2.20%
ig974 6.386 6.285 5.879 5.058 4.566 2.452
1875 5,904 5.793 H.415 4.636 4.194 2.708
1976 7.898 7.769 7.538 6.603 6.142 3.568
1977 4.948 4.848 4.454 3.88B9 3.637 2.46
1978 5.952 5.B41 5.688 5.361 4,893 2.585
197% 10.45 10.28 9.587 8.273 7.554 4.036
1880 7.824 7.711 7.363 6.655 5.272 3.599
1981 3.759 3.687 3.382 3.273 3.12 2.029
1982 5.269 5.174 4.797 £_.28B4 3.947 2.268
1983 8.58 R.465 8.118 7.143 6.51 3.414
1984 3.946 3.877 3.71% 3.562 3,335 2.285%
1985 2.645 2.598 2.433 2.326 2.273 1.526
1986 4.932 4.84 4.474 3.841 3.524 1.867
1987 7.105 7.014 6.525 5.58 5,005 2.798
1888 5.184 5.113 4.989 4.86 4.534 2,746
1989 6.185 6.0792 5.688 4 4.562 2.597

.933

06
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19

50

Prob. Peak 96 hr 21 Day
.032258064516128

.0645161290322581
.0967741935483871
.129032258064516
.161290322580645
.193548387056774
.225806451612903

.258064516125032
.290322580645161
.32258064516129

.354838709677419
.387096774193548
.419354838709677
.451612903225806
.4B3B70967741936
.516129032258065
.54B3870967741%4
.5380645161290323
.612903225806452
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<

90

rted results

.645161290322581
.67741935483871

.709677419354839
.741935483870968
.774193548387097
.806451612903226
.838709677419355
.870967741935484
.903225806451613
.935483870967742
.967741935483871

.1 8.5118

Inputs generated by peb.pl - Novemeber 2006

Data used for this run:
Ooutput File: MSsyairb

Me
PR

tfile: w3940
ZM scenario:

BXAMS environment file: pond29%8.exwv

Ch

Description Variable Name

emical Name:

Molecular welight mwt

He
Va
So
Kd
Ko

nry's Law Const.
por Pressure
lubility
Xd
o} Koc

=0l
0.26

Photolysis half-life

Aerobic Aquatic Metabolism
Anaerobic Agquatic Metabolism
derobic Soil Metabolism asm

5.379 5.274 5.113 4.769 4.388 2.495
60 Day 90 Day Yearly
10.45 10.28 9.587 8.273 7.554 4.098
9.122 9.005 B.639 7.978 7.422 4.036
8.58 8.465 8.118 7.143 6.51 3.599
7.898 7.76%9 7.538 6.655 6.272 3.568
7.824 7.711 7.363 6.603 6.142 3.414
7.105 7.014 6.525 5.58 5.005 2.798
6.38B6 6.285 5.879 5.361 4.89%3 2.746
6.185 6.079 5.688 5.058 4.566 2.708
5.952 5.841 5,688 4,933 4.562 2.7
5.904 5.793 5.415 4.86 4.534 2.597
5.465 5.397 5.239 4.769 4,388 2.585
5.379 5.274 5.113 4.725 4.323 2.495
5.269 5.174 4.989 4.626 4.19%4 2.46
5,184 5.113 4.884 4.383 4.13 2.452
5.097 5.016 4.797 4.284 4.017 2.285
4,948 4.848 4.579 4,224 3.947 2,268
4.932 4.84 4.518 4.106 3.818 2.209
4,927 4.838 4.474 3.889 3.637 2.203
4,849 4.761 4.454 3.8B41 3.524 2.184
4.499 4.413 4.13 3.627 3.335 2.029
3.946 3.877 3.717 3.562 3.24 1.867
3.759 3.687 3.382 3.273 3.12 1.824
3.603 3.536 3.308 3.115 2.984 1.814
3.551 3.487 3.301 3.071 2.915 1.798
3.32 3.28 3.128 2.978 2.879 1.526
2.916 2.864 2.663 2.348 2.273 1.525
2.686 2.64 2,49 2.326 2,223 1.483
2.645 2.5%9 2.433 2.252 2.151 1.44¢
2.64 2,591 2.398 2,174 2.079 1.376
2.238 2.2 2.084 1.871 1.764 1.174
8.3954 8.06 7.0942 6.4862 3.5959
Average ol yearly averages: 2.3749
.avit
MSsoyvbeanSTD. txt
Fluazifop-acid
Value Units Comments
327.3 g/mol
henry 1.55E-10 atm-m”3/mol
vapr 2.81E-7 corr
7800 mg/L
mg/L
mg/L
kdp 0 days Half-life
kbacw 82 days Halfife
kbacs 0 days Halfife
30 days Halfife
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Hydrolysis: pH 5 © days Half-life

Hydrolysis: pH 7 O days Half-life

Hydrolysis: pH & 0 days Half-life

Method: CaM 2 integer See PRZM manual
Incorporation Depth: DEPI O cm

Application Rate: TAPP (.18 kg/ha

Application Efficiency: APPEFF 0.95 fraction

Spray Drift DRFT 0.05 fraction of application rate applied to pond
Application Date Date 23-04 dd/mm or dd/mmm or dd-mm or Jdd-mmm

Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 interwval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interwval 14 dayg Set to 0 or delete line for single app.
app. rate 3 apprate kg/ha
Interval 4 interval 49 days Set to 0 or delete line for single app.
app. rate 4 apprate 0.09 kg/ha
Record 17: FILTRA

IPSCND 1

UPTKF
Record 18: PLVKRT

PLDERT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNOFF nene none, monthly or total {average of

entire run)

Scenario: MIbeansSTD
Application Rate: 0.18
Number of Applications: 4
Ground

Surface Water:

stored as MIbngd4d.out

Chemical: Fluazifop-acid

PRZM environment: MIbeansSTD.txt modified Tueday, 29 May 2007 at 12:56:44

EXAMS environment: pond298.exv modified Thuday, 29 August 2002 at
16:33:30
Metfile: wldB826 . dve modified Wedday, 3 July 2002 at 09:05:38

Water segment concentrations (ppb)

Year Peak 86 hr 21 Day 60 Day 290 Day Yearly
1961 3.556 3.513 3.357 3.254 3.071 1.287
1962 5.492 5,425 5.154 4,623 4.329 2,968
1963 4.528 4.479 4.328 4,026 3.889 3.181
1964 7.094 7.002 6.67 6&6.224 5.923 3.871
1965 4,515 4.462 4.25 4.086 3.999 3.477
1966 5.583 5.527 5.295 5.149 5.005 3.566
1967 K5.757 5.689 5.463 5.221 5.104 3.862
1968 9.358 9.241 B.972 8.555 8.085 5.497
1969 7.07 7.007 6.842 6.25 5.89 5.119
1970 6.305 6.221 5.932 5.667 5.523 4.191
1971 6.281 6.205 5.991 5.581 5.267 4.015
1972 5.586 5.514 5.316 4.954 4.666 3.566
1873 3.357 3.347 3.306 3.214 3.135 2,345
1874 2759 2.735 2.653 2.418 2.287 1.654
1875 7.366 7.312 6.988 6.455 6.128 3.659
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1976 4.8%4 4.84 4.78 4.646 4.538 3.772

1997 4.824 4.792 4.575 4.457 4.264 3.042

1978 4.08 4.026 3.842 3.487 3.287 2.666

1879 5.316 5.254 5.0R%9 4.869 4,605 3.083

1880 10.46 10.32 9.772 9.11 8.596 5.111

1981 6.877 6.586 6.318 5.835 5,68 5.122

1982 4.172 4.126 4.057 3.945 3.86 3.32

1983 5.945 5.852 5.651 5.061 4.687 3.068

1984 5.654 5,578 5.324 4,775 4.445 3.248

1985 3.061 3.052 3.015 2.931 2.864 2.503

1986 5.072 5 4,722 4.404 4.196 2_.85%

1987 3.73%5 3.676 3,519 3,292 3.104 2.644

1988 5.261 5.177 4.968 4.553 4,253 2.766

1889 7.081 6.999 6.827 6.256 5.8923 4.106

1990 4.364 4.351 4.297 4.277 4.08 3.385

Sorted results

Prob. Peak 96 hr 21 Day 60 Day a0 Day Yearly

0.032258064516129 10.46 10.32 9,772 9.11 8.596 5.497

0.0645161290322581 9.358 9.24%1 8.972 8.555 8.085 5,122

0.0967741935483871 7.366 7.312 6,988 6.455 6.128 5.119

0.129032258064516 7.094 7.007 6.842 6.256 5.923 5.111.

0.161290322580645 7.08B1 7.002 6.827 6.25% 5.893 4,191

0.193548387096774 7.07 K.99% 5,67 6.224 5.89 4,106

0.22580645%1612803 6.677 6.586 6.318 5.835 5.68 4,015

0.258064516129032 6.305 6.221 5.991 5.667 5.523 3.871

0.290322580645161 6.28B1 €.205% 5.932 5.58B1 5.267 3.862

0.3225806451612% 5,945 5.852 5.651 5,221 5.104 3,772

0.354838709677419 5.757 5.689 5,463 5.149 5.005 3.659

0.387096774133548 5.654 5.578 5.324 5.061 4.687 3.566

0.419354838709677 5.593 5,527 5.316 4,854 4,666 3.566

0.451612903225806 5.586 5.514 5.295 4.8B6%9 4.605 3.477

0.483870867741936 5.492 5.425 5.154 4.775 4.538 3.385

0.516129032258065 5.316 5.254 5,059 4.646 4,445 3.32

0.548387086774194 5.261 5.177 4.868 4.623 4.329 3.248

0.580645161260323 5.072 5 4,78 4,553 4,264 3,181

0.612903225806452 4.854 4.84 4.722 4.457 4.253 3.093

0.6451612903225812 4.824 4.792 4.575 4.404 4.196 3.068

0.67741935483871 4.528 4.479 4.328 4.177 4.08 3.042

0.708677419354839 4.515 4.462 4.297 4.086 3.999 2_968

0.741935483870968 4.364 4.351 4.25 4.026 3.889 2,85%

0.774193548387097 4.172 4.126 4.057 3.945 3.86 2.766

0.806451612903226 4,08 4.026 3.842 3.497 3.287 2.666

0.838709677419355 3.735 3.676 3.519 3.292 3.135 2.6d4

0.870967741935484 3.556 3.513 3.357 3.2H4 3.104 2.503

0.903225806451613 3.357 3.347 3.306 3.214 3.671 2.345

0.935483870967742 3.061 3.052 3,015 2,831 2.864 1,634

0.967741935483871 2.759 2.735 2.653 2.418 2.287 1.287

0.1 7.3388 7.2815 6.9734 6.4351 6.1075 5.1182
Average of yearly averages: 3.43243333333333

Inputs generated by pe5.p: - Novemeber 2006

Data used for this run:
Qutput File: MIbngd4
Metfile: wldg26.4dvE
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PRZM scenario: MIbeansSTD. txt
EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments
Molecular weight mwt 327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m"3/mol
Vapor Pressure vapr 2.81E-7 torr

Solubility so0l T800 mg/T.
Kd Rd 0.26 mg/L

Koc Koc me /L

Photolysis half-life kdp 0 days Half-life
Aerobic Aqualic Metabolism k¥bacw 82 days Halfife
Anaercbic aAquatic Metabolism kbacs 0 days Halfife
Aercobic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 0 days Half-life

Hydrolysis: pH 7 © days Half-life

Hydrolysis: pH 9 © days Half-life

Method: CAM 2 integer See PRZM manual
Incorporation Depth: DEPTI O cm

Application Rate: TAPF 0.18 kg/ha

Application Efficiency: APPEFF 0.99 fraction

Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Pate Date 07-06 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 interval 14 days Set toc 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interval 14 days Set to 0 or delete line for singlé app.
app. rate 3 apprate kg/ha
Record 17: FILTRA
TPSCND 1 i
UPTRF i
Record 18: PLVKRT
PLDKRT !
FEXTRC 0.5 |
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNOFF none none, monthly or teotal (averdge of

entire run)

Scvenario: MIbeansSTD
Application Rate: (.18
Number of Applications: 4
Ground

Surface Water:

stored as MIbngd2.out

Chemical: Fluazifop-acid

PRZM envirconment: MIbeansSTD.txt modified Tueday, 29 May 2007 at 12:56:44

EXAMS environment: pondZ298.exv modified Thuday., 29 august 2002 at
16:33:30
Metfile: wld826.4veE modified Wedday, 3 July 2002 at 09:05:38

Water segment concentrations (ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 1.809 1.785 1.711 1.582 1.494 0.7366
1962 4.965 4.90% 4.669 4.368 4.146 2,346
1863 5.481 5.439 5.249 4.891 4.665 3,151



1964 5.678 5.601 5.286 4.777
1965 3.023 3.014 2.377 2.895
1966 8.04% 7.953 7.634 7.146
1967 7.898 7.798 7.426 6.7

1968 13.07 12.97 12.37 11

1969 8.129 8.026 7.644 6.816
1970 4.554 4.494 4£.336 4,012
1971 4.479 4.425 £.214 3.894
1972 4.097 4.044 3.831 3.631
1973 2.227 2.22 2.193 2,132
1974 1.82 1.799 1.703 1.561
1975 10.06 9.943 9.462 B8.383
1976 5.817 5.75 5.428 4,804
1977 7.751 7.675 7.271 6£.394
1978 3.595 3.585 3.541 3.443
1979 6.317 6.251 5.95 5.294
1980 9.144 9.019 8.537 7.557
1981 5.894 5.814 5.538 5.147
1982 3.703 3.652 3.485 3.348
1983 4.675 4.50% 4.316 3.825
1984 2.384 2.352 2.259% 2.031
1985 1.756 1.733 1.681 1.536
1986 5.693 5.629 5.486 5.107
1987 2.851 2.813 2.746 2.669
1988 4.459 4.388 4.234 3.743
1989 8.321 8.226 7.895 7.398
1990 4.129 4.081 3.986 3.873

Sorted results
Prob. Peak 96 hr 21 Day
0.032258064516129 13.07 12.387

0.0645161230322581 10.06
0.0867741935483871 9.144
0.129032258064516 8.321 8.226
0.16129032258B0645 8.129 8.026
0.193548387086774 8.0492 7.953
0.225806451612903 7.898 7.798
(0.258064516129032 7.751 7.675
0.2920322580645161 6.317 6.251
0.32258064516129 5.894 5.814
0.354838709677419 5.817 5.75

£.387096774193548 5.693 5.629
0.419354838709677 5.678 5.601
0.451612803225806 5.481 5.439
0.483870867741936 4.965 4.5909
0.516129032258065 4.675 4.60%
0.548387096774194 4.554 4,£94
0.580645161290323 4.479 4.4253
0.612903225806452 4.459 4,388
0.645161290322581 4.129 4.081
0.67741935483871 4.097 4.044
0.709677419354839 3.703 3.652
0.741935483870368 3.595 3.585
0.774193548387097 3.023 3.014
0.806451612903226 2.851 2.813
0.83B709677419355 2.384 2,352
0.870867741935484 2.227 2.22

.383
. 833
.686
.243
0.12
.28B%
. 866
.627
.46

.48

L4559
.704
.431
.B76
.37

.B88
.%81
.874
.18

.486
.913
L457
L7539
.608
486
.858
.786

W Wk i P il o W Wl i h oo

60 Day

12.37
.943
.019
.895
.644
.634
. 426
271
.95

.538
.486
.428
.286
.249
.669
.336
.316
.234
.214
.986
.831
.541
.485
.977
746
.259
.193

[N R LS VR T N L A R GRS R ST B S IS I RS R R BN o Y o

LRI N O o e - B o T U 6 S W R TS [ % i S S 6 S IS U e T S PV B VY

B b b DD L Lo Lo L Lo b o e s s (WA Y Gy DD W

.258
L1926
.634
. 446
.153
.299
.297
.564
.508
.584
.038
.715
.808
.688
.714
.894
.38

.061
.648
.285
.707
.175
.506
L1807
. 047
.054
. 066

.462
. 537
.398
.146
. 816

.354
.284
L3147
.107
.891
.804
LTI
.368
.012
.854
.875
. 825
.743
-631
.443
.348
. 895
.669
.132
.031

50 Day
10.12
.383
.557
.898
.696
.286
243
.876
. 888
.874
.758
.665
.583
431
1486
. 806
.71B&
.627
.486
L4686
.46
.37
.18
.833
.608
.48
.913

oo
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.153
L7104
.981
.38

.06l
.054
.808
LTL5
.688
.63¢
L2587
.258
.251
.066
.894
.714
.648
.564
.508
.506
.3446
.285
.196
L1007
.0&7
LT0T
.584

Yearly

5.299
4.446
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o

.903225806451613 1.82 L7899 1.711 1.582 1.494 1.175

1
0.935483870%867742 1,809 1.785 1.703 1.561 1.459% 1.038
0.967741935483871 1.756 1.733 1.681 1.534 1.457 (.7366
0.1 9.0617 B.83a87 8.4728 7.5411 6.9727 4,4354
Average of vyearly averages: 2,96885333333333

Inputs generated by pe5.pl - Novemeber 2006

Data used for this run:
Output File: MIbngd2

Metfile: wldB826._avi

PRZM scenario: MIbeansSTD. txt

EXaMS environment file: pond2f8.exv

Chemical Name: Fluazifop-acid

Degerliption Variable Kame Value Urits Comments
Molecular welight mwt 327.3 g/mal

Henry's Law Const. henry 1.55E-10 atm-m™3/mol
Vapor Pregsure vapr 2,81E-7 Lorr

Selubility sol 7800 mg/L

Kd Kd 0.26 mg/L

Koo Koo g/ L

Photolysis half-iife kdp 0 days Half-life
herobic Acuatic Metabolism kbacw 82 days Halfife
Anaercbic Aquatic Metabolism kbacs 0 days Halfife
Aerobic Scil Metabolism asm 3G days Halfife
Hydrolysis: pH 5 0 days Haif-life

Hydrolysis: pdi 7 O days Half-1life

Hydrolysis: pd ¢ 0 days Half-life

Method: CAM 2 integer See PRZM manual
Ircorporation Depth: DJEPI O CIi

Application Rate: TaPP 0.36 kg/ka

Applicatior Efficiency: APPEFF 0.99 fraction

Spray Drift DRFT (0.01 fraction of application rate applied to pond
Application Date Date 07-06 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
epp. rate 1 apprate kg/ha
Record 17: FILTRA

IPSCND 1

UPTKFE
Record 18: PLVERT

PLDERT

FEXTRC 0.5
Flag for Index Rez. Run IR EPA Pond
Flag for runcff calc. RUNCFF none none, monthly or total {average of
entire run}

Scenario: ILbeansNMC
Application Rate: 0.18
Number of Applications: 4
Ground

Surface Water:

stored ag ZLbngdd.out

Chemical: Fluazifop-acid

PRZM environment: IlLbeansNMC.txt mociflied Thuday, 14 June 2007 at 10:16:26
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EXaMS environment: pondlf98.exv
16:33:30
Metfile: wld842.8vT

Water segrent concentratiocns (ppb)

Year Peak 96 hr 21 Day

1961 8.593 B.47 8.113 7.487
1982 5.8 5.815 5.563 5.117
1963 6.451 6.352 6.063 5.9203
1964 4.018 3.961 3.811 3.621
1965 8.437 B.321 7.85%4 7.149
1966 9.8933 9._.802 9,259 8,741
1967 7.736 7.647 7.454 6.B8&
1968 8.213 B.0%91 7.772 7.147
1969 10.89 10.73 10.08 9,009
1870 7.575 7.482 7.239 6.641
1871 8.159 8.048 T7.601 7.158
2872 5.523 5.446 5.255 4.96%
1873 59.483 9.334 B.8B41 7.895%9
1874 5.084 5.069 5.007 4.868
1975 11.23 11.06 10.62 10.16
1976 7.073 6.981 6.8B63 6.662
1977 9.033 B8.9%6 B.4% 7.584
1978 5.623 5.237 5.235 5.089
1972 6.33 £.238 5.918 5.241
1880 3.8B93 3.842 3.8 3.287
1881 14.83 14.72 14.36 12.9%
1982 B.878 8.852 B.742 §.497
1983 6.63 6.504 6.065 5.4£26
1984 3.713 3.65%3 3.514 3.166
885 3,705 3.658 3,475 3.158
1986 5.163 5.098 4£4.863 4.764
18987 4.381 4.326 4.159 4.019
1588 2,885 2.887 2.851 2.772
1989 2.309 2.287 2.231 2.084
1850 15 14.78 14.32 13.75%

Sorted results
Prob. Peak 86 hr 21 Day

0.032258064516129 15 14.78
0.0645161290322581 14.93
0.0967741935483871 11.23
0.129032258064516 10.89 10.73
0.161290322580645 9.933 9.802
0.193548387096774 9.483 9.334
0.225806451612903 9.033 B8.956
0.25B064516129032 B8.878 8.852
0.290322580645161 8.593 8.47
0.32258064516129 B.437 8.321
0,354838709677419 B.213 8.0%1
0.3870967741%3548 8,159 8.048
0.418354B38708677 7.736 7.647
0.451612903225806 7.575 7.482
0.483870967741936 7.073 6.981
0.516129032258065 6.63 6.504
0.548387096774194 6.451 6,352
0.580645161280323 6.33 6.238

60 Day
.588
. 857
625
.54

Al

L2718
.4895
L7633
.455
207
.864
. 697
.393
L7449
.649
. 485
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11
975
858
185
12
3

162
.09<
-985
.565
.822
706

298
.99

Day

.36
72
.06
.09

.299
. 841
LTE2
.49

.113
.854
L1T2
.601
.454
L2389
. 863
. 0865
.063
.918

modified Wedday,

.881
.22

.985
.96

.808
. 485
. 357
807
.556
L33

-B16
.104
.605
412
. 196
. 603
.813
124
.286
. 758
174
- 94

.47

711
.228
.0x6
L0071
.813
.266
-318

s SR PR PU R )

13.75
14 .32
10.62
.00%
T4l
. 497
. 898
.594
-487
.158
.14%
L147
. 886
.662
.641
-503
426
.241

o

M O o~ o~ =3 -] -1 -1 2o

modified Thuday,

3 July 2002

S0 Day

S0 Day
12.89
12,96
10.16
8.455%
8.3
8.278
7.393
7.11
6.3288
6.864
6.763
6.71
6.495
6.485
6.207
5.625
5.162
4.978

Vearly

Yearly

6.94

12.12 6.31§
9.649 6.174
5.603

5.556

5.485

3.357

.31

L9077

.8lo

.B13

.796

.B05%

.47

4.22

4.124

4.104

3.995

[ L LY L W)

29 mugust 2002 at

at 09:04:38

155
167



0.612503225806452 5.9 5.815 5.563 5.117 4.858 3.808
0.645161290322581 5,623 5.537 5.255 5.089 4.857 3.412
0.67742.935483871 5,523 5.446 5.235 4.961 4,749 3,286
0.709677419354839 5.163 5.098 5.007 4.868 4,897 3.071
0.741935483870968 5.084 5.069 4.863 4.764 4.565 3.016
0.774193548387097 4.381 4.326 4.159 4.019 3,822 2.96
0.806451612903226 4.018 3.961 3.811 3.621 3.54 2.881
0.838709677429355 3.893 3.842 3.6 3.287 3.185% 2.758
0.870967741835484 3.713 3.659 3.514 3.166 3.094 2.711
0.903225806451613 3.705 3.658 3.475 3.1%8 2.985 2.228
0.935483870967742 2.89% 2.887 2.851 2.772 2.706 1.813
0.967741935483871 2.309 2.287 2.231 2.094 1.993 1.266
0.1 11.196 11.027 10.567 10.0449 9.5296 6.1169
Average of vyearly averages:

4.16013333333333
Inputs generated by peb.pl - Novemeber 2006

Data used for this run:

Output File: ILbngd4d

Metfile: wl4a842 _dvE

PRZM scenario: ILbeansNMC. txt
EZAMS environment f£file: pondl88.exv
Chemical Name: Fiuazifop-acid

Description Variable Name Value Units Comments

Molecular weight mwt 327.3 g/mol
Henry's Law Const. henry 1.53E-10 atm-m*3/mol
Vapor Pressure vapr 2.8lE-7 torr
Solubility sol 7800 mg/L
xd ¥d 0.26 mg/L
Koo Koo mg/L
Photolysis half-1life kdp 0 days Half-life
Aercbic Aguatic Metabolism kbacw 82 days Halfife
Anaercbic Aguatic Metabolism kbacs 0§ days Halfife
Aerobic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 0 days Half-life
Hydrolysis: pH 7 0O days Half-life
Hydrolysis: pd¥ 9 ¢ days Half-life
Method: CAM Z integer See PRZM manual
Incorporation Depth: DEPI @ cm
Application Rate: TAPP (0.18 kg/ha
Application Efficiency: APPEFF 0.99 fraction
Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Date Date 23-06 dd/mm or dd/mmm or dd-mm or dd-mmm :
Interval 1 interval 14 days Set to 0 or delete line for single app.
-app. rate 1 apprate kg/ha
Interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha :
Interval 3 interval 14 days Set to § or delete line for single app.
app. rate 3 apprate xg/ha i
Record 17: FILTRA
IPSCHND 1
CPTEF
Record 18: PLVERT
PLDERT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
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Flag for runoff calc. RUNOFF none none, monthly or total {average of
entire run)

Scenarico: ILbeansNMC
Application Rate: 0.36
Number of Applications: 2
Ground

Surface Water:
stored as ILbngd?Z.out
Chemical: Fluazifop-acid

PRZM environment: ILbeansNMC.txt modified Thuday, 14 June 2007 at 10:16:26

EXAMS environment: pondzZ98.exv modified Thuday, 29 August 2002 at

16:33:30

Metfile: wldB42 . dvE modified Wedday, 3 July 2002 at 09:04:38

Water segment concentrations (ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly

1961 b5.466 5.388 5.084 4.476 4.201 1.831

1962 5.246 5.173 5.022 4.47% 4.195 2.537

1963 10.31 10.15 9.62 8.485 7.8B08B 4.264

1964 4.81 4.796 4.737 4,606 4.503 2.978

1665 2.64 2.601 2.507 2.38 2.235 1.601

1966 6.421 6.305 5.975 5,325 4.%6 2,588

1967 5.493 5,416 5.228 4.767 4.446 3.364

1968 13.03 12.83 12.32 10.87 10.12 5.812

1969 12.44 12.24 11.69 10.3 9.441 6.564

1¢70 6.028 €.01 5.%37 5.773 5.645 4,128

1971 10.25 10.11 9.553 8.457 7.743 4.225

1972 5.813 5.754 5.457 4.948 4,615 3,921

1973 6.351 6.252 5.918 5.17 4.769 3.304

1974 3.534 3.474 3.27 2.949 2,877 2.422

1875 7.654 7.537 7.067 6.195 5.743 3.065

1976 6.361 6.26 6.076 5.733 5.43 3.974

1977 5.627 5.529%9 5.215 4.637 4.278 3.301

1978 7.089% 6.979 6.539 5.702 5.195 3.348

1979 5.3 5.224 4.976 4.55 4,214 3,123

1980 2.824 2.816 2.781 2,704 2.644 1.952

1981 13.4 13.18 12.37 10.88 10.1 5.01

1982 9.43 9.279 8.683 7.875 7.316 5.857

1983 7.551 7.8 7.2 6.905 6.414 4.615

1984 4.417 4.352 4.207 3.713 3.591 3.04

1285 4.121 4,059 3.813 3.487 3.28 2.273

1986 7.416 7.332 6.868 6.034 5.543 3.211

1987 3.491 3.48 3,438 3.338 3.248 2.499

1988 1.698 1.693 1.673 1.627 1.5%88 1.09

1989 2.044 2,012 1.886 1.677 1.559 0.901%

1690 15.34 15.12 14.45 13.01 12.03 5.521

Sorted results

Prob. Peak 0896 hr 21 Day 60 Day 90 Day Yearly
.03225806451612% 15.34 15.12 14.45 13.01 12.03 6.564
.0645161230322581 13.4 13.18 12.37 10.88 10.12 5.857
L.0967741335483871 13.03 12.83 12.32 10.87 10.1 5.612

.129032258064516 12.44 12.24 11.6% 10.3 9.441 5.521
.161290322580645 10.31 10.15 9.62 8.485 7.808 5.01
.193548387096774 10.25 10.11 9.553 8§.457 7.743 4.615
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.225806451612903 9.43 9,279 B.683 7.875 7.316 4.264
.258064516129032 7.951 7.8 7.2 6.905 6.414 4.225
.290322580645161 7.654 7.537 7.067 6.19% 5,743 4.138
.32258064516129 7.416 7.332 6.868 6.034 5.645 3.974
.35483870967741%9 7.08% £6.979 6.539 5.773 5.543 3.921
L387096774193548 6.421 6.305 6.076 5.733 5.43 3.364
.419354838709677 6.361 6.26 5.975 5.702 5.195 3.348
.451612903225806 6.351 6.252 5.937 5.325 4.96 3.304
LA83870967741936 65.028 6.01 5.918 5.17 4.769 3.301
.516129032258065 5.813 5.754 5.457 4.%48 4.615 3.211
.548387096774194 5,627 5.529 5.228 4.767 4.503 3.123
.580645161290323 5.493 5.416 5,215 4.637 4.446 3.06%
.612903225806452 5.466 5.388 5.084 4.606 4,278 3.04
.645161290322581 5.3 5.224 5.022 4.55 4.214 2.8978
.67741935483871 5.246 5.173 4.976 4.479 4.201 2.937
.709677419354839 4.81 4.796 4.737 4.476 4.195 2.588
L.741935483870968 4.417 4,352 4.207 3.713 3.591 2.499
.774193548387097 4.121 4.059 3.813 3.487 3.28 2.422
.806451612903226 3.534 3.48 3.438 3.338 3.248 2.273
.838709677419355 3.491 3.474 3.27 2,549 2.877 1.952
.870967741935484 2.824 2.816 2.781 2.704 2.644 1.831
.903225806451613 2.64 2.601 2.507 2.38 2.235 1.601
.D35483870967742 2,044 2,012 1.886 1.677 1.588 1.09
.967741935483871 1.698 1.693 1.673 1.627 1.559 0D.9019

0.1 12.971 12.771 12.257 10.813 10.0341 5.6029

Average of yearly averages: 3.41766333333333

Inputs generated by peb.pl - Novemeber 2006

Data used for this run:

Output File: ILbngd?2

Metfile: wld842 .dvt

PRZM scenario: IlLbeansNMC. txt

EXAMS environment file: pondi298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments

Molecular weight mwt 327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m~3/mol

Vapor Pressure vapr 2.81E-7 terr

Sclubility sol 7800 mg/L

Kd Kd 0.26 mg/L

XKoo XKoo mg/L

Photolysis half-life kdp ] days Half-life

Aerobic Aquatic Metabolism kbracw 82 days Halfife

Anaerobic Aquatic Metaboligm kbacs 0 days Halfife

Aerobic Soil Metabolism asm 30 days Halfife

Hydrolysis: pH 5 0 days Half-life

Hydreolysis: pH 7 0 days Half-life

Hydrolysis: pH & 0O days Half-life

Method: CAM 2 integer See PRZM manual

Incorporation Depth: DEPT 0 cm

2pplication Rate: TAPP 0.36 kgsha

2pplication Efficiency: APPEFF 0.99 fraction

Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Date Date 23-06 4d/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 14 daygs Set to 0 or delete line for single app.



app. rate 1 apprate kg/ha
Record 17: FILTRA
IPSCND 1
JPTEF
Record 18: PLVERT
PLDERT
FEXTRC 6.5
Tlag for Index Res. Run IR EPA Pond

Flag for runoff calc. RUNQFT none none, morthly or total {average of

entire run}

Scenario: ORenbeansSTD
Application Rate: (.18
Number of Applicationszs: 4
Ground

Surface Watexr:

stored as ORbngd4d.ocut

Chemical : Fluazifop-acid

PRZM environmert: ORsnbeansSTD.txt modified Tueday, 29 May 2007 at

EXAMS environment: pond298.exv modified Thuday, 29 August 2002
16:33:30
Metfile: w24i232.dvE modified Wedday, 3 July 2002 at 09:06:10

Water segment concentrations {(ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly

1861 0.78 0.7703 0.7345% - 0.7058% 0.6749 0.3031
1862 0.748 0.7408 0.7339 0.6954 0.6693 0.4529
18963 0.6948 0.6875 0.6584 0.6143 0.5967 g
1%64 0.6812 0.6754 0.6525 G.6123 0.58946 0
1965 Q.7615 0.7564 0.7342 0.7053 3.6803 0
1866 0.6391 0.6329 0.6108 0.5833 0.569%5 0
18367 0.5512 0.2474 0.5331 0.5028 0.£844 a
1868 2.215 2.293 2.211 1.848 1.853 0.8649

1869 ©9.334 9.246 8.9%24 §.43 8.114 3.474

1970 6.979 6.8949 6.822 6,533 6.309 4.457

1871 7.701 7.642 7.383 6.884 6.585 3.782

1872 5.402 5.381 5.29% 5.092 4.923 3.429

ig¥3  2.026 2.019 1.886 1.911 1.8% 1.%06

1974 1.203 1.201 1.182 1.14 1.104 0.9178

1975 0.8592 0.8508 0.8164 00,7549 0.7259 0.
1976 0.9296 0.9202 0.8818 0.832 0.8047 0.608
1977 2.382 2.36 2.256 2.148 2.06 1.028

1978 2.375 2.352 2.272 2.138 2.033 1.357

1379 3.26 3.228 3.096 2.858 2.735 1.685

1880 2.23 2.222 2.19 2.11 2.043 1.475

1981 1.889% 1.876 1.825 1.726 1.662 (.9534

1882 1.525 1.511 1.46 1.398 1.347 1.21

1883 3.8% 3.819 3.671 3.384 3,219 1.741

1884 2.984 2.956 2.841 2.655 2.547 2.088

1985 2,136 2.13 2.101 2.033 1.974 1.444

1886 1.385 1.378 1.343 1.272 1.222 0.954

1887 4.161 4.216 3.992 3.631 3.385 1.833

1888 2.41% 2.406 2.367 2.275% 2,201 1.673

1989 1.238 1.233 1,211 1.i66 1.132 0.992

1390 0.8832 0.8793 0.8628 0.8273 G.7996 a.

13:02:06

atT

.23233
LATET
.4968
L5211
L4216

6231

6286



Sorted results

Prob. Peak 86 hr 21 Day 60 Day 90 Day

0.03225806451612% 5,334 9,246 8.9324 B.43 B.1:4 4,457

0.064516129032258% T7.701 7.642 7.383 6.884 6,580

0.0967741935483871 6.979 £.949 6.822 6.533 £.30%9

0.129032258064516 5.402 5.38B1 5.295 5,092 4.923 3.429

0.161290322580645 4.161 4.116 3,982 3.631 3.385 2_08SB

0.183548387096774 3.85 3,813 3.671 3.384 3.2°.9 1.833

0.225806451612903 3.26 3_.2728 3.096 2.858 2.735 1.741

0.258064516129032 2,984 2.9%6 2.8BL1 2.655 2.547 1.685

0.290322580645161 2.415 2.406 2.367 2,275 2.201 1.673

0.32258064516129 2.392 2.36 2.272 2.148 2.06 1.57

0.354838709677419 2,375 2.352 2.256 2.138 2.043 1.506

0.387096774193548 2.23 2.222 2.19 2.11 2.033 1.475

0.419354838709677 2.215 2.193 2.111 2.033 1.974£ 1._.444

0.4516128%02225806 2.136 2.13 2.301 1.848 1.85%3 1.21

0.4838709677415%36 2,076 2.019 1.986 1.915 1.85 1.028

0.5161258032258065 1.888 1.876 1,825 1.726 1.662 0.892

0.548387086774194 1.525 1.511 1.46 1,398 1.347 (.354

0.580645161290323 1.385 1.378 1.343 1.272 1.222 00,9534

0.612903225806452 1.238 1.233 1,211 1.166 1.132 0.9178

0.645161290322581 1.205 1.201 1.:182 1.14 1.104 (0.8649

0.67741935483871 0.9296 0.9202 0.8818

: 0.6286

0.709677419354839 0.8832 0.8793 0.B628
0.6231

0.741935483870968 0.8592 0.8508 0.8164
0.608

06.774193548387087 0.78 0.7703 0.7345 0.7059
3.5233

0.8B064A51612503226 0.7615 0.7564 0.7342
0.5211

0.838B709677419355 0.748 0.7408 D.7339 0.6954
0.496% _

0.870967741535484 0.6948 0.6875 0.6584
0.4%29

0.903225806451613 0.6812 0.6754 0.6525
0.4767

0.8935483870867742 (0.6381 0.6329 0.6108
0.4216

0.967741935483871 0.5512 0.5474 0.5331
0.32031

0.1 6.8213 &£.7822 6.6693 6.3889

Yearly

3,782
3.4%4

0.832

0.8273

0.7549

0.7053

0.6143

0.6223

0.5833

0.5028

£.1704

Average of vearly averages:

Inputs generated by pe>.pl - Novemeber 2006

Data used for this =un:

Qutput File: ORbngdd

Metfile: w2 d232 ., dvf

DRZM scenario: ORsnbeansSTD. txt

LXaMS environmenit file: pond238.exv

Cherical Name: Fluazifop-acia

Description Variable XName Value Unite Comments
Molecular weignt mwt 327.3 g/mol

Henry's Law Const. nenry 1.55E-10 atm-m™3/mol

0.8047

0.7986

0.6803

0.66893

0.5967

0.5896

0.5695

0.4844

3.46585
1.40608333333333



Vapor Presgure vapr 2.Ble-7 torr
Solubility sol 7800 rg/L
¥d Xd 0.26 mg/L
Koc Koc _ g/
Photolysis half-life kdp 0 days Half-life
Aerobic Aguatic Metabolism kbacw 82 days Haliife
Angerobic Aguatic Metabolism kbacs 0O days Haifife
Aerobic Scil Metabolism asm 30 deys Halfife
Hydrolyesig: pH 5% 0 days Half-1life
Hydrolysis: pH 7 O days Halfi-life
Hydrolysis: ©H 9 days Half-iife
Mathod: CaM 2 integer See PRZM manual
Incorporation Depth: DEPI O cm
Application Rate: TAPP 0.18 kg/ha
Application Efficiency: APPEFY ¢.99 fraction
Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Date Date 23-06 dd/rr or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set teo 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 1interval 14 days Set to 0 or delere line for single app.
app. rate 2 apprate kg/ha
Interval 3 interval 14 days Set to 0 or delete line for single app.
app. rate 3 zpprate kg/ha
Record 17: FPILTRA
IPSCND 1
UPTEF
Record 18: PLVKRT
PLDKRT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNOFF none none, month:y or tocal (average of
entire run)
Scenario: ORsnbeansSTD
Application Rate:; 0.36
Numbexr of Applications: 2

Ground

Surface Water:
stored as ORbngd?Z.out
Chemical: Fluazifop-acid

PRZM envircament: ORsrbeansSTD.txt modified Tueday, 29 May 2007 at 13:0.:06
IXAMS environment: pond298,exv modified Thuday, 29 August 2002 at
16:33:30 '
Fetfile: w24232.dvfE modified Wedday, 3 July 2002 at 09:06:10
Water segment concentrations (ppb)
Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 1.437 1.42 1.35 1.214 1.127 0.4834
1962 0.7784 0.7702 0.7366 0.6932 0.6724 0.6082
1963 0.6361 0.6498 0.624 0.5675 0.5404 0.4545%
1964 0.5619 0.55585 0.5292 0.47381 0.4658 0.3718
1965 0.5569 0.5503 0.5233 0.4727 0.4562 0.3748
1966 0.3821 0.5758 0.5498 0.495 0.4734 0.385
1967 ©0.5376 0.5311 0.5048 0.4476 0.4188 0.3392
1968 1.01s 1.007 0.9691 0.8946 0.852 0.4939
1969 6.43 6.37 6.162 5.817 5.6 2.728
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1970 4.822 4.801
1971 5.393 5.359
1972 3.787 3.772
1973 1.439 1.434
1874 1.122 1.11
18375 0.694 0.6862
1876 1.072 1.06
1977 1.54 1.52
1978 2.551 2.519
1979 1.848 1.83
1580 1.265 1.26
1981 1.233 1.224
1982 1.224 1.211
1983 2.48 2.454
1984 1.721 1.705
1985 1.231 1.227
1986 1.76 1.742
1987 7.621 7.543
1988 3.955 3.94
1989 1.504 1.498
1890 0.8417

Sorted results
Prob. Peak 96 hr 21 Day
032258064516129% 7.621 7.

0.
.0645161290322581
.0967741935483871
.129032258064516
.161290322580645
.193548387096774
.225806451612903
.258064516129032
.290322580645161
.32258064516129
.354838709677419
.387096774193548
.419354838709677
.451612903225806
.4B3870967741936
.516129032258065
.548387096774154
.580645161290323
.612903225806452
,645161290322581
.67741535483871
.709677419354839
.741935483870868

OO oD OC OO0 oDDO OO0 OO 00000

0.5117

.774193548387097

0.4939

.806451612903226

0.4834

.838709677419355

0.4545

.870967741935484
.903225806451613

0.3748

SRR N

OrRrWORERRNBERPRPRNR R

COR P HRR PR R R R R DN W W

.714
174
L7112
.411
D71

-013
.453
.39

.156
.242
.191
L1567
.352
.639
.211
.668
.21

.876
.471
.838

. 822
-955
. 787
.551
.48
. 848
.76
721
.54
.504
.439
.437
.265
.233
.231
.224
.122
.072
.016
.8417

ORWOAHRPEPRNRBPREREPEOEOOOR WD

B R R R P R R R R R W W T

L7784

.694 0.

. 6561

.5821
5619

-515 4,361 3.
.82 4.612 2.
Lh1 3,452 2.
.357 1.314 1.
.988 0.9204
.6544 0
.9328 0
.372 1.313 0
.226 2.106 1
.622 1.55%1 1
L1897 1.158 ¢
.126 1.085 0
.074 1.041 0
154 2.05 1
.531 1.469 1
.172 1.138 0
.512 1,433 0
462 6.008 2
726 3.605 2
L4177 1.376 1
.8224 0
60 Day
543 7.21 6
A3 6.37 6
.393 5.359 5
.B01 4.714 4
.94 3.876 3
JIT2 3,712 3
.519 2.3% 2
.454 2,352 2
.83 1.7%6 1
.742 1.668 1
.705 1.639 1
.h2  1.471 1
.498 1.453 1
.434 1.411 1
.42 1.35 1
.26 1.242 1
L2277 1.211 1
.224 1.191 1
211 1.157 1
L1100 1.071 0
.06 1.013 ©
L0007 0.9691
D.838 0.
0.7702
6862 0
0.6498
0.5758
0.5555

107

929

437

09 .
0.7431

L6115 0.

. 8867 0.

L7744

.316

.264

.8922

.648

.8811

.218

.iR2

.B836

.8817

.838

.549

.155 :

.7889 0
90 Day

462 6.008 3

.162 5.817 5

174 4.82 4

515 4.361 2

726 3.605 2

571 3.452 2

.226 2.106 1

154 2.05 1

.622 1.551 1

531 1.469 1

L5122 1.433 1

2417 1.376 1

372 1.314 0

L3587 1,313 0

.214 1.159 0

197 1.138 0

172 10127 0

.126 1.085 O

.074 1.041 0

-988 (0.5204

.9328 0
0.894¢

8224 0
0.7366

.6544 0
d.624 0.
0.5498
0.5292

5973
5651

7626

.107

.612
.728
.549
.437
.316
.264
.216
.182
L1565
.09
.8922
.B836
. 8817
.8811
L7744
L7431
.648

. 8867

. 7889

.6115

5675

0.

0.

Yearly

2.929
2.838

0.6081
0.

0.852 0.
0.

0.6932

0.495 0.
0.4781

5117

6074

6074
5651
7626

0.6724

.5973

.5404

4734 0.385
0.4658

16%74



0.935483870967742 0.5569 0.5503 0.5233 0.4727 0.4562

0.3718

0.967741935483871 0.5376 0.5311 0.5048 0.4476 0.4188
0.3392

0.1 5.3359 5.3032 5.128 4.7895 4.5869 2.827

Average of vearly averages: 1.157
Inputs generated by peb.pl - Novemeber 2006

Data used for this run:
Cutput File: ORbngd2

Metfile: w24232.avE

PRZM scenario: ORsnbeansSTD. txt

EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments
Melecular weight mwt 327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m”3/mol
Vapor Pressure vapr 2.81lE-7 torr

Solubility =ol 7800 mg/L
Kd rd 0.26 mg/L

Koc Koc mg/L

Photolysis half-life kdp 0 days Half-life
BAerobic Aquatic Metabolism kbacw 82 days Halfife
Anaerobic Aquatic Metabeolism kbacs 0 days Halfife
Aerobic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 0O days Half-life

Hydrolysis: pE 7 0O days Half-life

Hydrolysis: pH 9 0 days Half-life

Method: CaM 2 integer See PRZM manual
Incorperation Depth: DEPI O cm

Application Rate: TAPP (.36 kg/ha

Application Efficiency: APPEFF 0.99 fraction

Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Date Date 23-06 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Record 17: FILTRA

IPSCND 1

UPTEF
Record 18: PLVKRT

PLDERT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNQOFF none none, monthly or total {(average of
entire run)

Scenarioc: WAbeansNM{C
Application Rate: (.18
Number of Applications: 4
Ground

Surface Water:

stored as Wabngdd.out

Chemical: Fluazifeop-acid

PRZM environment: WAibeansNMC.txt modified Thuday, 14 June 2007 at 10:18:32

19%



EXAMS environment: pond298.exv
16:33:30
Metfile: w24243.4vE
Water segment concentrations {ppb)

0

o oo OO

1.

modified Wedday,

.3033
.3968
L4739
L4526
L4445
.4402

0
05 0

L7713
.4808
.442 0
.4639
L4297
L4303
L2722
.548 1
.6633
L4745
L4362

4263

.4258
.8172
.5448
-4693
.4316
.435 1
.125 1
.5438
L4636

Year Peak 96 hr 21 Day
1961 0.3081

1962 0.4014

1963 0.4801

1964 0.4574

1965 0.4501

1966 0.4466

1967 0.419 0.4124
1968 1.109 1.0587
1269 0.7736

1970 0.4874

1871 0.4464

1972 0.4704

1973 0.4354

1974 0.4363

1975 2.414 2,386
1976 1.573 1.568
1977 0.6652

1978 0.4803

1979 0.4423

1980 0.4314

1981 0.4323

1982 0.8275

1983 0.5523

1984 0.4754

1985 0.4367

1986 1.486 1.48
1987 1.143 1.139
1988 0.5503

1989 0.4692

1490 4.8%5 4.789

Sorted results
Prob. Peak 96 hr 21 Day

cCOoODoOO0o0O

o o

0.5011

.258064516129032
.290322580645161

0.4532

.32258064516129

0.4159

.354838709677419

0.4148

.387086774193548

0.3497

0
0
0
0
0
0
2
1
0
0
0
0.
0
0
0
0
0
1
1
0
0
4.

.032258064516129 4.855
.0645161290322581
.0967741935483871
.123032258064516
.161290322580645
.193548387096774
.225806451612903

=

o

.486
.143
.109%
.8275

538 4

L1736
L6652

L5523

.5503

L4874

modified Thuday,

60 Day 90 Day
0.284 (.2542 0.
0.3779 ) 0.35 G.
0.4488 0.4145
0.4331 0.4021
0.4217 0.3901
0.4145 0.3801
.3862 0.3526 0.
.9698 0.9291 0
0.7616 0.74 0.
0.4537 0.4208
L4281 0.4114 0
0.4375 0.4047
0.4064 0.3744
0.4063 0.3733
.074 1.969 0.8431
.503 1.466 1.08
D.6553 0.6355
0.4506 0.4183
0.4113 0.3783
0.4056 0.374 ¢.
0.3985 0.3663
0.7841 0.7569
0.5144 0.4904
0.4446 0.412 0.
0.411 ©.3818 0
.35 1.301 0.5723
.09 1.06 0.7843
0.516 0.482 0.4682
0.4409 0.4085
.115 3.907 1.514
60 Day 90 Day
789 4.538 4.115 3.907 1
414 2,386 2,292 2.074 1
.B73 1.568 1.548 1.503 1
.48 1.435% 1.35 1.301 0
L1139 1,125 1.09 1.06 O
L0897 1,05 0.9698 ¢
0.8172 0.7841
0.7713 0.7616
0.6633 0.6553
0.5448 0.516 0.
0.5436 0.5144
0.4808 0.4537

Yearly
2418 0.
3428 0]
.3929
.3839
3708
.3583
3322 0.

[ e B e

.46

7217 0.
0.4025

L4015 Q.

.3858
.3549
0.3523

oo

o

.618 0,
0.3989
0.3584

3543 0.
0.355 0.
0.7249
0.4749

3925 0.

L3667 0.

0.4148
0.3881

Yearly

.514

.969 1.08
.466 0.8431
.7843

.574

.9291 0

0.7569

0.74 0.
0.6355

4504 0.

0.482 0.

0.4208

29 August 2002 at

3 July 2002 at 09:06:34

1083

L2427

-30869
.2926
.2888
-2717

O O OO

2491

574 _
0.3497
3099

g

.3124
L2772
0.2652

e ]

5011
0.3315
0.284

2655

2749
0.4532
0.4159

3182

2901

0.3132

.5723

0.7249

7217 0.46
0.618

4749
4682

0.4025

16%



0.419354838708677 0.4803 0.4745 0.4506 0.4183 0.4015

0.3315

0.4521612903225806 0.4801 0.4739 0.4488 0.41453 0.3989
0.3182

0.483870967741936 0.4754 0.4693 0.44486 0.412 0.3929
0.3132

' 0.516129032258065 0.4704 0.4639 0.4409 0.4114 0.3925

0.3124 :

0.54B3B709677419Z 0.4692 0.4636 0.4375 0.4085 0.3881
0.3098% : :

0.580645161290323 0.457& 0.4526 0.4331 0.4047 0.3858
0.3069 :

0,612903225806452 0.450% 0.4445 0.4281 0.4021 0.3839
0.2926 :

0.645161290322581 0.4466 0.442 0.4217 0.3901 0.3708
0.2901 ;

0.67741935483871 0.4464 0.4402 0.4145 0.3818 0.3667
0.2888 Q

0.709677419354839 0.4423 0.4362 0.4113 0.3801 0.3584
0.284 :

0.741935483870968 0.4367 0.4316 0.411 0.3783 0.3583
0.2772 :

0.774193548387097 0.4363 0.4303 0.4064 0.3744 0.355
0.27489 :

0.806451612903226 0.4354 0.£297 0.4063 0.37& 0.3549
0.2717 :

0.838708677419355 0.4323 0.4263 0.4056 0.3733 0.3%43
0.2655 g

0.870967741935484 0.4314 0.4258 0.3995% 0.3663 0.3523
0.2652 5

0.903225806451613 0.419 0.4124 0.3862 0.3526 0.3428
0.2491

0.935483870967742 0.4014 0.3968 0.3779 0.35 0.3322
0.2427

0.967741935483871 0.3081 0.3033 0.284 0.2542 0.2418
0.1083

0.1 1.5643 1.5592 1.5367 1.4877 1.4495 0.83722

Average of yearly averages: 0.432153333333333
Inputs generated by peb5.pl - Novemeber 2006

Data used for this run:
Cutput File: Wabngd4

Metfile: w24243.dvi

PRZM scenario: WhbeanskMC. Xt

EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variabie Name Value Units Comments
Molecular weight mwt 327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m"3/mol
Vapor Pressure vapr 2.81E-7 torr

Solubility sol 7800 mg/L

rd Xd 0.26 mg/L

XKoo Xoc mg/L

Photolysis half-life kdp 0 days Half-life
Aercobic Agquatic Metabolism kbacw 82 days Halfife
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Anaerobic Agquatic Metabolism kbacs 0 days Halfife
herobic Soi. Metabolism asm 30 days Halfife
Hydrolysgis: pH 5 0 days Half-life
Hydrolysis: pH 7 0 days Half-life
Hydrolysis: pH & 0 days Half-life
Method: CAM 2 integer See PRZM marual
Incorporation Depth: DEFL (Q om
Application Rate: TAPP D.18 kg/ha
Application Efficiency: APPEFF 0.%9 fraction
Spray Drift DRI'T (.01 fraction of application rate applied to pond
Application Date Date 23-0¢6 dd/mm or &d/mmm or dd-mm or dd-rmm
Interval I interval 14 cays Sez to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 interval 24 days Set teo 0 or delete line for single app.
app. rate 2 apprate kg/ha
Interval 3 interwval 14 days Set to 0 or delete line for single app.
app. rate 3 apprate kg/ha
Record 17: FILTRA
IPSCND 1
UZTEF
Record 18: PLVKRT
PLDERT
FEXTRC 0.5
Flag for Index Res. Run IR FPA Pond
Flag for rurnoff calc. RUNOFE none ncone, meonthly or total {average oI

entire run)

Scenario: WAbeansNMC
Application Rate: (.36
Number of Applications: 2
Ground

Surface Water:
stored as Wabngd2.ocut

Chemical: Fluazifop-acid
PRZM environment :
EXAMS environment:

16:33:30

Metfile: w24243 . dvf

Water segment concentrations
Vear Peak 86 hr 2% Day
1961 0.3428 0.3374
1962 0.439 0.433 0.4086
1963 0.5292 0.5128
1964 0.4962 0.4899
1965 0.4947 0.4878
1366 0.4865 0.4804
1967 0.4667 0.4587
1968 0.7489 0.7404
1969 0.6264 0.6181
1970 0.5147 0.5069
1972 0.4876 0.4804
1972 0.5122 0.5051
1273 0.4836 0.4761
1974 0.4739 0.467%9
1975 1.731 1.%1 1.629 1.487

WabeanshMC . txt
ponc298 .exv

modified Weddav,

{ppb)

60 Day
0.3159
g.3631
0.4871
0.4843
0.4602
0.4557
0.4314
0.7092
0.5844
0.4754
0.4313
0.4765
0.4461
0.4434
1.4712

modified Thuday,
modified Thuday,

29 August 2002 at

3 July 2002 at 05:06:34

S0 Day Yearly

0.2735 0.2504 0.1107
0.3363 0.2269

0.4332 0.4008 C.2822
0.4166 0.38%9 0.278%
0.4072 0.3808 0.2763
0.4022 0.3732 0.2612
0.3742 0.3468 0.239¢
0.6551 0.6277 0.3582
0.5239 0.4935 0.4282
0.4159 G.3901 0.3005
0.3967 0.3817 0.2799
0.4189 0.3921 0.2875
0.350% 0.3646 0.2627
0.392 0.364 0.2536

0.6472

14 June 2007 st 10:18:32
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1976 1.228 1.125 1.111 1.078 1.052 0D.81Q7

1877 0.623 0.6149 0.581¢% 0.5182 0.

1978 0.5148 0.5075 0.4782 0.423 0.

1979 (0.487¢6 0.4802 0.4505 0.3837

1880 0.4733 0.4666 0.43585 0.3894

1981 0.4742 0.4678 0.4421 0.3873

lg82 1.371 1.353 1.282 1.17 1.086& D.57%1

1983 0.7259 0.7171 0.694 0.6696 it

1984 0.5608 0.5529 0.5212 0.4611

1285 0.5006 0.4923 0.4582 0.203 0.

1986 (0.978% 0.5743 Q.9447 0.8887

1987 0.7534 0.7511 0.7416 0.7191

1988 0.5603 0.5525 0.5212 0.4616

1989 0.45%93 0.4927 0.4661 0.4146

1890 3.057 3.016 2.857 2.5%91 2.461 1.01

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day

0.03225806451612% 3.057 3.016 2.857 2.5%1 2.461 1

0.0645161290322581 1.732 1.71 1.629 1.487 1

0.0967741935483871 1.371 1.353 1.282 1.17 1

0.125032258064516 1,128 1.125 1,111 1.078 1.052 O

0.161290322580645 0.9786 0.87L3 0.5447
0.5595

D.193548387096774 0.7534 0.7511 0.7416

0.225806451612803 00,7489 0.7404 0.7092
0.4401

0.258064516129032 0.7259 0,.7171 0.69%4 0
0.4282

0.290322580645161 0.6264 0.6181 0.5844
0.416

0.32258064516129 0.623 0.6149 0.58109 0
0.3582

0.354838709677418 0.5608 0.5529 0.5212
.3434

0.387096774193548 (.5603 0.5525 0.5212
0.3413

0.419354838705677 00.5192 0.5128 0.4871
¢.3008

0.451612903225806 0.5148 0.50758 0.4782
0.2989

0.483870967741936 0.5147 0.5069 0.4765
0.2875

0.516129032258083 0.5122 0.5051 0.4754
0.2864

0.548387096774194 0.5006 0.4927 0.466%
4.2849

0.580645161290323 (.4993 0.4923 0.4643
0.2822

D.612903225806452 (0.4862 0.4899 0.4602
0.2799 '

0.645161290322581 0.4947 0.4878 0.45892
0.2785 _

0.67741935483871 0.4876 0.4804 0.4557
0.2763

0.709677419354839 (0.4876 0.4804 0.4513
0.2663

4819 0.416

3969 0.2899
0.3671 0
0.3627 g.
0.3594 0

. 5485 0.53
0.4338 0

37584 0.2864
d.8572 0.
0.699 0.5595
0.4351 4§
0.3877 0.
Yearly

.01

.412 0.8107

.086 0.6472

.5781
0.8887 0.
0.7181 0.
0.6656 Q

.6551 0.6277
0.523¢ 0

.5182 0.481%9
0.4616 0.
0.4611 Q.
0.4332 0
0.423 0.3969
0.4188% 0.
0.4166 0
0.4159 0
0.4146 G
0.4072 0
0.403 0.3808
0.4022 0
0.3%967 0

L2663

2526

.2581

.3413

£401

.3434

2849

8572

699 0.53

.6485

.4935

€351

4338

.4008

3521

.3901
.3899
.3877

3817

.3794

.3732
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.741935483870%68

0.2627

.774193548387097

0.2612

.B064A51612803226

0.2581

.838709677419335

0.2536

.870867741935484

0.2526

.803225806451613

0.23926

935483870867 742
.967741935483871

0.1107

.1 1.3467

0.4865

0.4836

0.4742

0.4739

0.4733

0.4667

0.439

(.3428

1.3302

0.4802

0.4761

0.4679

0.4678

0.4666

0.4587

0.433

L]

.4086
0.3374

1.2648

0.4395

0.4314

o]

.3631
£.3159

1.1608

Inputs generated by pe>.pl - Novemeber 2006

Data used for this run:
Qutput File: Wabngd?

Me
PR

tflle:
ZM scenario:

w24243 ., dvt
WabheansNMC . txt

EX2MS environment file:

Ch

Description Variable Name

Mo

HJenry's Law Const.

Va
So
Ec
Ko

emical Name:

lecuiar welght

por Prassure
lubility sol

Kd 0.26
o Koc

Fluazi
mwt

vapr
7800
mg /L
mg /L

Photolysis half-life

Aeroblic Agquatic Metabolism

pond2B8. exv
fop-acid

327.3 g/mol
henry 1.55E-10

2.81E-7 Lorr

mg/ L

kdp 0 davs
kbacw 82

Anaerobilic Agquatic Metabolism kbacs 0

Aerobic Soil Metabolism asm 30
Hydrolysis: pE &5
Hydrolysig: pH 7
pH 9

Hydroiyesis;:

Method: CaM

0]
o
4]
2

Incorporation Depth:
Application Rate: TAPP
Appliicaticn Efficiency:

Spray Drift DRFT (.01
Application Pate Date
Interval 1 interval
app. rate 1 apprace
Record 17: FILTRA
IPSCND 1
UPTEKF
Recvord 18: PLVEKRT
PLDKRT
FEXTRC G.5

Flag for Index Res. Run IR

days
days Half-life
days Half-life
days Half-life
integer
DEFPI O o
0.36 kg/ha
APPEFFE .98

fraction of

23-06 dd/mm

14 days
kg/ha

EPA Pond

Value Units Comments

atm-m™~3/mal

]

1.
Average of vearly averages:

L3837

.392 0.3646

.3805

.3884

L3873

.3742

.3363
L2735

0826

0.3671

0.3468

0.2269
0.2504

0.64039
0.372416666666667

Half-ife
days Halfife
days Halfife
Halfife

See PRZM manual

fraction

application rate applied to pond
or dd/mmm or dd-mm or dd-mmm
Set to 0 or delete ire for single app.
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Flag for runoff calc. RUNOFF none none, monthly or tLotal {average of
entive run}

Scenario: NCpeanutSTD
Application Rate: 0.18
Number of Applications: 4
Ground

Surface Water:

stored as NChngdd.out

Chemical: Fluazifop-acid

PRZM environreni: NCpesnutSTD.tLxt modified Tueday, 29 May 2007 at 12:58:46

EXAMS envirorment: pondZ9%8.exv modified Thuday, 29 August 2002 at
16:33:30
Metfile: wl3722.dvt nodified Wedday, 3 July 2002 at 09:05:50

Water segment concentrations {(ocpb}

Year Peak 96 hr 21 Day 60 Day 80 Day Yearly
1961 0.9414 0.5254 0.8928 0.8071 0.7357 0.3126
1962 6.691 6£.584 6,317 5.509 4.5%97 2.281

1963 2.763 2.754 2,714 2.625 2.53% 1.701

1964 2.059 2.026 1.912 1.821 1.676 1.018B

18965 6.756 6.677 6.269 5.416 4.883 2.453

1866 2.602 2.583 2.557 2.468 2.385 1.763

1867 4.202 4.156 4.032 3.692 3.363 1.778

1968 2.646 2.604 2,432 2.152 1.952 1,504

19269 2.817 2.786 2.602 2.419 2.2%4 1.431

1970 3.283 3.231 3.046 2.65 2.4 1.481

1973 2428 2.389 2.251 1.596 1.849 1.338

1972 3.474 3,417 3,201 3.042 2.796 1.54

1973 2,457 2.42 2.315% 2.147 1.975 1.419

1974 2.1 2.122 2,048 1.835 1.859 1,184

1975 1.027 1.016 0.9588 0.861 G.8318 0.6964

1976 0.9123 0.8985 0.87 0.8403 0.778 G.4977
1977 0.9434 0.9258 0.9043 0.88 0.8515 0.547
1978 5.921 1.887%7 1.755 1.577 1.451 0.8063

1979 2.751 2.708 2.592 2.244 2,04 1.169

1980 5.423 5.336 5.012 4.2%6 3.815 1.988

1981 4.034 3.957 3.66% 3,137 2.848 1.903

1982 3.302 3.252 3.311 2.882 2.618 1.678

1983 2.141 2,311 2.0325 1.932 1.791 1.176

1984 1.617 1.6 1.523 1.345 1.254 0.8B452

1985 1.175 1.16 1.:07 0D.9%82 0.83224 0.651

1986 1.14%9 1.126 1.063 0.9355 G.8623 0.5506

1987 1.345 1.323 1.269 1.096 0.9852 0.5%0°

1988 1.0G07 0.95825 0.9589 0.895 0.81i96 0.543
1989 1.185 1.169 1.125 1.087 0.9717 0.5844

1990 1.073 1.056 1.021 0.9888 0.9358 0.5693
Sortzed results

Proh. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.032258064516129 6.756 6.677 6.317 5.508 4.997 2.453
0.064£5161290322581 6.691 6.584 6.268 5.416 4.883 2.281
0.0867741935483871 5.423 5.336 5.012 4.276 3.815 1.988
£0.129032258064516 4.202 4.156 4.(032 3.69%2 3.363 1.903
0.16:290322580645 4.034 3.957 3.6865 3.137 2.848 1.778
0.183548387096774 3.474 3.417 3.201 3.042 2.796 1.763
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0.225806451612903 3.302 3.252 3.111 2.882 2.618 1.701

0.258064516129032 3.283 3.231 3.046 2.65 2.539 1.679

0.290322580645161 2.817 2.786 2.714 2.625 2.4 1.54

0.32258064516129 2.763 2.754 2.602 2.468 2.385% 1.504

0.35483870967741%9 2.751 2.708 2.592 2.419 2.294 1.481

0.387096774193548 2.646 2.604 2.557 2.244 2.04 1.431

0.419354838709677 2.602 2.5%3 2.432 2.152 1.975 1.419

0.451612903225806 2.457 2.42 2.319 2.147 1.952 1.338

0.483870967741936 2.428 2.389 2.251 1.996 1.859 1.184

0.516129032258065 2.15 2.122 2.048 1.935 1.84% 1.176

0.5483870967741%4 2.141 2.11 2.025 1.932 1.791 1.169

0.580645161290323 2.059 2.026 1.912 1.821 1.676 1.01.8

0.612503225806452 1.921 1.887 1.755 1.577 1.451 (.8452

0.645161290322581 1.617 1.6 1.523 1.349 1.254 §.8063

0.67741935483871 1.345 1.323 1.269 1.096 0.9852 0.6964

0.70967741.9354839 1.185 1.169 1.125 1.0587 0.9717 0.65%1

0.741935483870968 1.179 1.1 1.207 0.9988 0.9358 0.5901

0.774193548387097 1.149 1.126 1.063 0.9982 0.%224 0.5846

0.806451612903226 1.073 1.056 1.021 0.9355 0.8623 0.5693

0.838709677419355 1.027 1.016 0.9599 0.895 0.8515 0.5506

0.870967741935484 1.007 0.5925 0.9588 0.88 0.8318 0.547

0.903225806451613 0.9434 0.2228 0.9043 0.861 0.8196 0.543

0.935483870967742 (0.9414 0.9254 0.8928 0.8403 0.778
0.4977

0.967741935483871 0.9123 0.8985 ¢.87 0.801 0.7357
0.3126 i

0.1 5.300% 5.218 4.914 4.2176 3.7698 1.9795% E

Average of yearly averages: 1.19989333333333
|

Inputs generated by peb.pl - Novemeber 2006

Data used for this run:

Output File: NCbngd4

Metfile: wl3722 . advf

PRZM scenario: NCpeanutSTD. txt

EXAMS environment file: pond298.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Units Comments

Molecular weight mwt 327.3 g/mol

Henry's Law Const. henry 1.55E-10 atm-m*3/mol

Vapor Pressure vapr 2.81E-7 torr

Sclubility scol 7800 mg/L

Kd Kd 0.26 mg/L

Koc Koc mg/L

Photolysis half-1ife kdp 0 days Half-life

Rerobic Aguatic Metabolism kbacw 82 days Halfife

Anaercoble Agquatic Metabolism kbacs 0 days Halfife

Aerobic Soil Metabolism asm 30 days Halfife

Hydrolysis: pH 5 0 days Half-life

Hydrolysis: pH 7 0 days Half-life

Hydrolysis: pH 9 0O days Half-life

Method: CaM 2 integer See PRZM manual

Incorporation Depth: DEPI 0 cm

Application Rate: TAPP 0.18 kg/ha

Application Efficiency: APPEFF 0.29 fraction

Spray Drift DRFT 0.01 fraction of application rate applied tce pond
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Appiication Date Date 23-05 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate xg/ha
Interval 2 interval 14 days Set to 0 or delete line for single app.
app. rate 2 apprate kg/ha '
Interval 3 interval 14 days Set to 0 or delete line for singie app.
app. rate 3 apprate kg/ha :
Record 17: FILTRA

IPSCND 1

UPTKF
Record 18: PLWVKRT

PLDERT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNCFF none neone, monthly or total {averdge o

entire run)

Scenario: NCpeanutSTD
Application Rate: 0.36
Number of Applications: 2
Ground

Surface Water:

stored as NCbngd2.out
Chemical: Fluazifop-acid
PRZM environment: NCpeanutSTD.txtT
EXAMS environment: pond298.exwv
16:33:30

Metfile: wl3722.dvE

modified Thuday, 29 August 2002 at

modified Wedday, 3 July 2002 at 08:05:50

Water segment concentrations {ppb)

Year Peak %6 hr 21 Day 60 Day 90 Day Yearly
1861 0.3957 0.3% 0.3712 0.3353 0.3061 0.1358
1962 3.877 3.82 3.617 3.143 2.828 1.253

1963 1.54 1.518 1.444 1.32 1.22 0.971%

leed 1.318 1.297 1.213 1.052 (0.8503 0.6133

1965 4.45 4.389 4.197 3.675 3.309 1.6

1966 1.888 1.861 1.751 1.49%8 1.373 1.115

1967 7.521 7.415 6.98 6.026 5.421 2.4856

1968 2.647 2.636 2.587 2.512 2.433 1.809

1969 4.086 4,025 3.785 3.268 2.945 1.61

1970 1.481 1.458 1.395 1.352 1.313 1.041

1971 2.029 1.998 1.926 1.765 1.614 0.9032

1972 3.114 3.073 2.89¢ 2.503 2.26 1.197

1973 2.238 2.205 2.134 2.018 1.853 1.173

1974 3.24% 3.212 3.132 2.865 2,608 1.378

1975 1.15%2 1.135 1.078 1.032 0.9974 0.7566

1876 1.5583 1.53 1.448 1.299 1.169 0.6267

1977 1.717 1.682 1.628 1.46% 1.325 0.7367

1978 1.57 1.545 1.451 1.264 1.132 0.664

1979 1.708 1.68B6 1.593 1.413 1.281 0.7229

1980 1.838 1.809 1.682 1.427 1.265% (0.7589

1981 1.189 1.176 1.103 0.9413 0.8507 0.6131

1982 5.114 5.036 4.725 4.053 3.624 1.688

1983 3.6B 3.627 3.434 3.15%7 2.8 1.731

1984 1.406 1.384 1.336 1.272 1.176 {.8963

1985 1.038 1.023 0.9676 0.8418 G.7656 0.5148

modified Tueday, 29 May 2007 at 12:38:46
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1986 0.6105 0.59%96 0.5587 0.5103 0.4729 0.3308

1987 1.071 1.053 0.977 0.8216 0.7304 0.3957

1%88 {0.8887 0.876 0.8453 0.74 D.6637 0.4073

1989 1.276 1.261 1.209 1.05 0.9438 0.5014

1980 1.836 1.806 1.734£ 1.53 1.37 0.7029

Sorted results

Prob. Peak 86 hr 21 Day 60 Day 90 Day Yearly

0.0322580645316229 7.521 7.415 6.88 6.026 5.421 2.496

0.064516129032258% 5,114 5.036 4.725 4.053 3.624 1.809

0.0967741935483871 4.45 4,388 4.:97 3,675 3.309 1.731

0.129032258064516 4.086 4.025 3.785 3.268 2.945 1.688

0.161290322580645 3.877 3.82 3.617 3.137 2.86 1.6%

0.193548387096774 3.68 3.627 3.434 3.1£3 2.828 1.6

0.2258064526.2903 3.245 3.212 3.132 2.865 2.608 1.378

0.258064516129032 3.114 3.073 2.8%96 2.512 2.433 1.253

0.290322580645161 2,647 2.636 2.597 2.503 2.26 1.197

0.32258064516129 2.238 2.205 2,134 2.018 1.853 1.173

0.354838709677419 2.029 1.998 1.9%26 1.76> 1.614 1.115

0.3870867741593548 1,888 1.861 1.751 1.53 1.373 1.041

0.419354838709677 1.838 1.809 1.734 1,498 1.37 0.9715

0.451612503225806 1.836 1.806 1.682 1.468% 1.325 0.9032

0.483870967743:936 1.71% 1.692 1.628 1.427 1.313 0.8963

0.516128032258065 1.708 1.686 1.593 1.413 1.281 0.7589

0.5483R870967741584 1,57 1.545 1.451 1.352 1,269 0.7566

0.580645161290323 1.553 1.53 1.448 1.32 1.22 0.7367

0.612903225806452 1,54 1.518 1.444 1.288% 1.176 0.7228

0.645161290322581 1.481 1.458 1.395% 1.271 1.1i69 G.7028%

0.67741935483871 1.406 1.384 1.336 1.264 1.132 0.664

0.709677419354839 1.318 Z.297 1.213 1.052 0.9974 0.6267

0.741935483870968 1.276 1.261 1.209 1.05 0.9503 0.6533

0.774193548387097 1.189 1.176 1.103 1.032 0.9439 0.6131

0.806451612903226 1..152 1.135 1.078 0.9413 0.8507 0.5148

0.838709677429355 1.071 Z.083 0.977 0.8418 0.7636 0.5014

0.870967741835484 1.038 1.023 0.9676 0.8216 0.7304 0.4073

0.903225806451613 0.8887 0.876 0.8453 .74 0.6637 0.3957

0.9354838703967742 0.6105 0.599%6 0.5587 0.5103 0.4729
0.3308

0.967741935483871 0.3957 0.3%9 0.3712 0.3323 0.3061
0.1358

0.1 4.4136 4 .3526 4.1558 3.6343 3.2726 1.7267

Average of vearly averages:

inputs generated by pehs.pl - Novemeber 2006

Data used for this run:

Outgpub Flle: KCbhngd2

Metflle: wl3722.4dvf

PRZM scenario: NCpeanutSTD. oxt

EXAMS environment file: pond298.exv

Chemical Name: rluazifeop-acid

Description Variable Name Value Units Comments

Molecular weight mwt 327.3 g/mel

Eenry's —aw Const. henry 1.55E-10 atm-m™3/maol,
Vapor Pressure vepr 2.81E-7 torr

Solubility sol 7800 mg/L

0.978096666666667
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xda Kd 0.26 mg/L
Koo Koc mg/L
Photolysis half-l1life kdp 0 days Half-life
Aerobic Agquatic Metabolism kbhacw B2 days Halfife
Anaerobic Aguatic Metabolism kbacs 0 Gdays Halfife
Aercbic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 0 days Half-life
Hydrolysis: pd 7 0 days Half-life
Hydrolysig: pE 9 0 days Half-life
Method: CAM 2 integer See PRZIM manual
Incorpeoration Depth: DEPI @ Crn
Application Rate: TAPP 0.36 kg/ha
Application Efficiency: APPETF 0.9 fraccion
Spray. Drift DRTT 0.91 £fraction of application rate applied to pond
Application Date Date 23-05 dd/mm or dd/mmm or dd-mm or dd-mmm
Interval 1 interval 14 days Set to 0 or deiete line for single app.
app. rate 1 apprate kg/ha :
Record 17: FILTRA
IPSCHND 1
OPTKF
Record 18: PLVERT
PLDKERT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNQFF none none, monthly or total (average of

entire run}

Scenarico: MSsoybeanSTD
Application Rate: 0,18
Number of Applications: 4
Ground

Surface Water:

stored as MSsyalr5.out
Chemical: Fluazifop-acid
PRZM environment: MSsoybeanSTD.txt modified Tueday, 29 May 2007 at 12:58:06
EXAMS environment: pond23%8.exv modified Thuday, 29 August 2002 at
16:33:30 '
Metfile; w03940.dvE

modified Wedday, 3 July 2002 at 09:05:46

Water segment concentrations (ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 2,381 2.348 2.249 2.085 1.%98 1.005

1962 1.407 1.378 1.264 1.16 1.107 0.8728

1963 3.404 3.339 3.14 2.726 2.42 1.219

1964 2.287 2.26 2.17 2.091 1.957 1.228

1965 0.8377 0.8237 0.7815 D.7067 0.6707 0.536
1966 3,949 3.913 3.746 3.286 3.088 1.569

1967 8.184 B.079 7.65 7.02 6.505 3.512

1968 3.596 3.548 3.36 2.991 2.79 2.066

1969  1.323 1.299 1,205 1.047 1.014 0.8867
S 1970 1.502 1.475 1.3%2 t.215 1.142 Q.7461

1671 3.614 3.549 3,293 3.158 2.596 1.588

1972 2.326 2.284 2.117 2.038 1.952 1.239

1973 4.439 4.385 4.i46 3.724 3.361 1.646

1874 5,167 5.085 4.756 4.065 3.646 1.873

1975 4.993 4,899 4,589 3.921 3.554 2,112
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1976 6.842 6.76 6.459 5.597 5.18B5 2.993

1977 3.628 3.555 3.266 2.871 2.71 1.868

1978 5.042 4.971 4.797 4.365 3.933 2.019

1978 §.355 9.2 8.581 7.383 6.731 3.497

1880 6.827 6.729 6.327 5.735 5.40>0 3.071

1881 2.747 2.686 2.473 2.219 2,13 1.454

1982 4.14 4.065 3.768 3.367 3.116 1.693

1383 7.638 7.335 7.126 6.:.73 5.582 2.86

1884 2.724 2.68 2.533 2.436 2.274 1.672

1985 1.443 1.417 1.332 1.26 1.201 (0.897<

1986 3.604 3.536 3.268 2.784 2,533 1.271

1987 6.06 5.98% 5.576 4.724 4.227 2.245

1988 4.685 4.635 4,432 3,974 3,82 2,183

1989 4.966 4.881 4.562 3.816 3.573 2.015

1980 4.214 4.156 4.067 3.74 3.415 1.917

Sorted rosulis

Prob. Peak 96 hr 21 bDay 60 Day 90 Day Yearly

0.032258064516129 9.355 9.2 8§.581 7.383 6.731 3.512

0.0645161290322581 B.184 8.079 7.65 7.02 6.505 3.497

0.0967741935483871 7.638 7.535 7.126 6.173 5.582 3.071

0.129032258064516 6,842 6,76 6,459 5,735 5.405 2,993

0.161250322580645 6.827 6.72% 6.327 5.597 5.185 2.86

0.183548387096774 6.06 5.989 5.576 4.724 4.227 2.245

0.225806451612903 .167 5.085 4.797 4.365 3.933 2.183

0.25806451612%032 5.042 4.971 4.756 4.065 3.64d6 2.112

0.290322580645161 4.993 4.899 4.589 3.974 3.62 2.066

0.32258064516129 £.966 4.881 4.562 3.921 3.573 2.019

0.3548387096774198 £.685 4.635 4.432 3.%16 3.554 2.015

0.387036774193548 4.439 4 .385 4.146 3.74 3.415 1.917

0.419354838709677 £4.214 4.1h6 4.067 3.724 3.361 1.873

0.451612903225806 4.14 4.065% 3.769 3.367 3.116 1.868

0.£83870967741936 3.949 3.913 3.746 3.286 3.088 1.693

0.516129032258065 3.628 3.5h5 3.36 3.1H8 2.99%96 1.672

0.548387096774194 3.614 3.549 3.293 2.991 2.79 1.646

0.580645161290323 3.604 3.548 3.268 2.871 2.71 1.588

0.612903225806452 3.596 3.536 3.266 2.784 2.533 1.568

0.645161290322581 3.404 3.339 3.14 2.726 2.42 1.456

0.67741935483871 2.747 2.696 2.533 2.436 2.274 1.271

0.709677419354839 2.724 2.68 2.473 2,219 2.13 1.238

0.741935483870968 2.381 2.348 2.2£9 2.091 1.998 1.228

0.774193548387087 2.326 2.284 2.17 2.085 1.857 1.219

.806451622903226 2,287 2.26 2,117 2,039 1.952 1.005%.

0.838709677419355 1.502 1.475 1.382 1.26 1.201 0.8874

1.870867741935484 1,443 1.417°1.,332 1.215 2.142 (.88a7

0.9032258064516713 1.407 1.378 7.264 1.16 1.107 0.8728

0.935483870967742 1.323 1.299 1.205 1.047 1.014 0.7461

0.9677£1835483871 0.8377 0.8237 0.7815 0.7067 0.6707
0.536

0.1 7.5584 7.4575 7.0593 6.12892 5.5643 3.0632

Average of yearly averages: 1.79186666666667
Inputs generated by pe5.pl ~ Noveneber 2006

Data used for this run:
Cutpui File: MS8syalrh



Metfile: w(3840._dvE

PRZM scenario: MSsoybean8TD. txt

EXAMS environment file: pond2398.exv

Chemical Name: Fluazifop-acid

Description Variable Name Value Urits Comments
Molecular weight mwt 327.3 g/mol

Henry's waw Const. nenry 1.55E-10 atr-m”3/mol
Vapor Pressure vapr 2.81E-7 Tore

Selubiiity sol 7800 mg/L

Kd Kd 0D.26 ng/L

Xoc Xod mg /L

Photolysis half-iife kdo 0 days Halif-iife
Aerobic Aguatic Metabolism kbacw B2 days Halfife
Anaercbhic Aquatic Metabolism kbacs 0 days Halfife
Aerobic Scil Metabolism asm 30 days Halfife
Hydrolvsis: pH 5 0 days Half-life

Hydrolysis: pd 7 0 days Half-life

Hydrolysis: pH 2 0 days ERalf-life

Method: Capg 2 integer See PRZM manual
Incorporation Depth: DEPI 0 o

Application Rate: TAPP 0.18 kg/ha

Application Efficiency: APPEFF 0.99 fraction

Spray Drift DRFT 0.01 fraction of application rate appiied to pond
Application Late Date 23-04 dd/mm or dd/mmm or dd-mm or dd-mmm

Interval 1 interval 14 days Set to 0 or delete line for single app.
app. rate 1 apprate kg/ha
Interval 2 interval 14 davs Set to 0 or delete line for single apo.
app. rate 2 apprate kg/ha
Interval 3  interval 14 days Set to 0 or delete line Zor single app.
app. rate 3 apprate kg/ha
Interval 4 interval 49 days Set to { or delete line for single app.
app. rate 4 apprate 0.09 kg/ha
Record 17: FILTRA

IPSCND 1

UPTKFE
Record 18: PLVERT

2LDKRT

FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff calc. RUNOFTF none none, monthly or total (average of

entire run)

Scenario: MSsoybeanSTD
Application Rate: 0.36
Number of Applications: 2
Ground

Surface Water:

stored ag MSsygdZ.out

Chemical: Fluazifop-acid

PRZM environment: MSsoybeanSTD.txt modified Tueday, 29 May 2007 at 12:58:06

AXAMS environment: pond298.exv modified Thuday, 29 august 2002 at
16:33:30 .
Metfiie: w03940.dvE modified Wedday, 3 July 2002 at 09:05:46

Water segment concentrations (ppb}

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
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1961 0.859%8

1962 1.266 1.253
1963 1.526 1.497
1864 3.533 3.489
1865 0.6433

1566 1.258 1.244
1%67 4.607 4,55
1568 2.178 2.159
186% 0.5879

1870 1.196 1.17%
1871 4.326 4.279
1972 1.406 1,387
1973 1.487 1.472
1874 0.6291

1975 1.456 1.435
1576 1.319 1.304
1977 0.6863

1978 0.8128

1879 3.432 3.387
1280 8.03 7.952
1981 1.843 1.811
1882 2.139 2.1
1983 2.049 2.022
1584 1.311 1.293
1985 1.292 1.277
19286 0.7931

1987 2.004 1.981
1988 7.247 7.168
1989 3.864 3.825
1990 4.319% 4.274

Sorted results
Prob. Peak 96 hr 21 Day

0.
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90 Day
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Yearly
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0.774193548387097 0.8598 0.8462 0.7933 0.7526 0.7205
0.3%15

0.806451612903226 0.8128 0.8025 0.775 0.7019 0.6477
0.3762

(0.838709677419355 0.7931 0.7783 0.7247 0.6215 0.6041
0.3558

0.870967741935484 0.6863 0.6731 0.6257 0.5951 0.5725
0.3541

0.903225806451613 0.6433 0.6399 0.6208 0.5518 0.5208
0.3454

0.935483870967742 0.6291 0.6197 0.5848 0.5367 0.4866
0.3302

0.967741935483871 0.5879 0.5797 0.5464 0.5043 0.4812
0.29%76 '

0.1 4.5789 4_522%8 4.2918 3.8275 3.6214 1.7726

Average of vearly averages: 0.894216666666667

Inputs generated by peS5.pl - Novemeber 2006
Data used for this run:

Cutput File: MSsygd?

Metfile: w03940.dvf

PRZM scenario: MSsovbeansSTD. txt

EXAMS environment file: pondl298._exv
Chemical Name: Fluazifop-acid

Description Variable Name Value Unite Comments

Molecular weight mwt  327.3 g/mol
Henry's Law Const. henry 1.55E-~10 atm-m~3/mol :
Vapor Pressure vapr 2.8lE-7 torr
Solubility sol 7800 mg/L
Kd Kd 0.26 mg/L
Koo  Koc mg/L
Photeolysis half-life kdp o days Half-1iife
Aercbic Aguatic Metabolism kbacw 82 days Halfife
Anaerobic Aguatic Metabolism kbacs 0 days Halfife
Aercbic Soil Metabolism asm 30 days Halfife
Hydrolysis: pH 5 O days Half-life
Hydrolysis: pE 7 © days Half-life
Hydrolysis: pH 9 O days Half-life
Method: CaM 2 integer See PRZM manual
Incoryporation Depth: DEPLI O cm
Application Rate: TAPP 0.36 kg/ha
Application Efficiency: APPEFF 0.99 fraction
Spray Drift DRFT 0.01 fraction of application rate applied to pond
Application Date Date 23-04 dd/mm or dd/mmm or dd-mm or dd-rmm
Interval 1 interval 49 days Set to 0 or delete line for single app.
app. rate 1 apprate 0.09 kg/ha
Record 17: FILTRA
IPSCND 1
UPTKF
Record 18: PLVKRT
PLDKRT
FEXTRC 0.5
Flag for Index Res. Run IR EPA Pond
Flag for runoff cale. RUNOFF none none, monthly or total {average of

entire run)
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Appendix C: Summary of Toxicity Data for Fluazifop-p-

butyl

Terrestrial Invertebrate Data

Honeybee (Apis mellifera), Adult, O,/

24 hr LDy, 154 ug/Bee ae (180 ug/Bee ai)

00093809, 1979

Fluazifop-butyl, Tech% ai slope = NA /Acceptiable
Honey bee (Apis mellifera), Adult, O,/ | 24 hr 1.Dg, >166 ug/Bee ae (>195 ug/Bee ai) | 00093809, 1979
Fluazifop-butyl formulation, 25EC% ai | slope = NA {Acceptable
Honey bee (Apis mellifera), Adult, C,/ | 24 hr LDsy »205 ug/Bee ae (>240 ug/Bee ai} | 00093809, 1979
Fluazifop-butyl, Tech®s ai slope = NA {Acceptable
Honey bee (Apis mellifera), Adult, C,/ | 24 hr LDs, >81 ug/Bee ae (>95 ug/Bee ai) 00093809, 1979
Fluazifop-butyl formulation, 25 EC% ai | slope = NA /Acceptable
Honey bee (Apis mellifera), Aduit, C,/ | 24 hr LDs, 54 ug/Bee ae (63 ug/Bee ai) slope | 00162453, 1984
Fluazifop-P-butyl, 13.8% ai =N.R. /Acceptable
Aquatic Invertebrate Data
Test species, age or size, test type/ test Measurement endpoint Source (MRID or
material, % ai ACC) / Study
Classification
Water flea {Daphnia magna), <24 hr, static, / | 48 hr EC;y 240 ppm ae (281.2 ppm ai) 00087490, 1981
Fhuazifop-butyl, 97.8% ai slope =5.21 /Acceptable
Water flea (Daphnia magna), 12 hr, static, / 48 hr ECs 8.5 ppm ae (10 ppm ai) (0087488, 1979
Fluazifop-butyl (PPO09), 94.8% ai slope = NA /Acceptable
Water flea (Daphnia magna), 12 hr, static, / 48 hr ECs; 5.5 ppm ae (6.3 ppm ai) (0087488, 1979
Fluazifop-butyl (PP009), 25 EC% ai slope = NA [Acceptable
Water flea (Daphnia magna), 12 br, static, / 48 hr ECs 5.1 ppm ae (6.02 ppm ai) 00087489, 1980
Fluazifop-butyl (FP009), 24% ai slope =NA fAcceptable
Water flea (Daphnia magna), <24 Hr, static, / | 48 Hr LCs 473 ppm ae (553.9 ppm ai) | 00162452, 1983
Fluazifop-p-butyl RS 1:1 racemic, NR.% ai | slope=N.R. /Supplemental
Water flea (Daphnia magna), <24 Hr, static, / | 48 Hr LCs, 466 ppm ae (545.6 ppmai) | 00162452, 1983
Fluazifop-p-butyl RS 7:1 enhanced slope=N.R. /Supplemental

enantiomer, N.R.% ai

Water flea (Daphnia magna), <24 Hi, static, /
Fluazifop-p-butyl RS 14:1 methanol
prepartion, N.R.% ai

48 Hr LCs9 352 ppm ae (412.4 ppm ai)
slope=N.R.

00162452, 1983
/Supplemental

Water flea (Daphnia magna), <24 hr, static, /

48 hr ECsy 473 ppm ae {553.9 ppm ai)

00162452, 1983

Fluazifop-butyl, R811% ai slope = 10.96 /Supplemental
Water flea (Daphnia magna), <24 hr, static, / | 48 hr ECs, 466 ppm ae (545.6 ppm ai) 00162452, 1983
Fluazifop-butyl, R§71% ai slope = N.R. _ /Supplemental
Water flea (Daphnia magna), <24 hr, static, / | 48 hr ECs, 352 ppm ae (412.4 ppm ai) 00162452, 1983
Fhaazifop-butyl, RS14% ai slope = N.R. /Supplemental
Fiddler crab (Uea pugilator), 1.5 G, flow-- 96 hr L.Csq 3.5 ppm ae (4.1 ppm ai) 00093806, 1980
through, / Fluazifop-butyl (PP009), 25.4% ai | slope = NA /Supplemental
Mysid (dmericamysis bahia), 6-8 D, flow- 96 hr L.C5, 0.184 ppm ae (0.216 ppm 00093805, 1980
through, / Fluazifop-butyl (PP009), 98.6% ai | ai) slope =4.6 iAcceptable
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Test species, age or size, test type/ test Measurement endpoint Source (MRID or

material, % ai ACCQC)/ Study
Classification

Mysid (dmericamysis bahia), N.R., flow- 96 hr L.Cs 0.44 ppm ac (0.51 ppm ai) 42543201, 1991

through, / Fluazifop-P-butyl, 92.2% ai slope = N.R. /Acceptable

Pink shrimp (Penaeus duorarum), 0.21 g, 96 hr LCsy 5.1 ppm ae (6 ppm ai} slope | 00093804, 1980

flow-through, / Fluazifop-butyl (PP009), =NA /Acceptable

25.4% ai

Pacific oyster (Crassostrea gigas), EmbLrv,

48 hr EC5; 0.083 ppm ae (0.097 ppm 00131460, 1982

flow-through, / Fluazifop-butyl (PP009), ai) slope= 3.5 /Acceptable
98.6% ai 48-hr NOAEC = (.048 ppm ae (0.056

ppm ai)
Eastern oyster (Crassostrea virginica), 96 hr ECsp 0.40 ppr ac (0.47 ppm ai) 41900601, 1991
SPAT, flow-through, / Fluazifop-P-butyl, slope = 1.45 /Supplemental

90% ai

Mysid (dmericamysis bahia), 48 hr, flow-
through, / Fluazifop-butyl (PP009), 98.6% ai

28 D NOAEL 0.(G148 ppm ae (0.0174 00093805, 1981
ppm ai) slope = 2.1 /Supplemental

Water flea (Daphnia magna), LifCye, flow-
through, / Fluazifop-butyl, 97.2% ai

21 D NOAEC/LOAEC 85.4/0.213 ppm | 00093807, 1981
ae {0.100/0.250 ppm ai} slope = NA /Supplemental

Fish Data

Test species, age or size, test type/ test Measurement endpoint Source (MRID or ACQC)/
material, % ai Study Classification
Bluegill sunfish (Lepomis macrochirus), 4.13 96 hr LCs, .45 ppm ae (0.53 ppm | 00087485, 1981

g, flow-through, / Fluazifop-butyl, 98.6% ai ai) slope = NA /Acceptable

Bluegill sunfish (Lepomis macrochirus), 3.31 96 hr LCs, 2.28 ppm ae (2.67 ppm | 00087486, 1981

g, flow-through, / Fluazifop-butyl, 25.8% ai ai) slope=NA /Acceptable

Fathead minnow (Pimephales promeias), <24 96 hr LCsq 0.32 ppm ae (0.37 ppm | 00093808, 1981

hr, static, / Fluazifop-butyl, 90.2% at ai) slope = 10.6 /Supplemental
Rainbow trout (Oncorhynchus mykiss), 2.2 g, 96 hr LC;5p 4.2 ppm ae (4.9 ppm ai) | 00087484, 1981
flow-through, / Fluazifop-butyl, 25.8% ai slope = 8.9 /Acceptable

Rainbow trout (Oncorhynchus mykiss), 6.2 g, 96 hr LCs 99.9 ppin ae (117 ppm 00087483, 1981

static, / Fluazifop-butyl, 98% ai ai) slope = NA /Acceptable

Rainbow trout (Oncorhynchus mykiss), NR, 96 hr 1.Cs 1.20 ppm ae (1.41 ppm | 00131458, 1983
flow-through, / Fluazifop-butyl, 93.7% ai at) slope = 15.2 /Supplemental
Sheepshead minnow (Cyprinodon variegatus), | 96 hr LCs 6.86 ppm ae (8.04 ppm | 00152173, 1985

0.57 g, flow-through, / Fluazifop-butyl ai) stope = 10.1 fAcceptable

{Fusilade 4E), 46.8EC% ai

Sheepshead minnow (Cyprinodon variegatus), | 96 hr LCs 9.4 ppm ae (11 ppm ai) | ACC070630, 1981

0.37 g, flow-through, / Fluazifop-butyl (25EC | slope=13.2 fAcceptable
formulation), 25.4% ai

Fathead minnow (Pimephales promelas), 30 D NCAEC >0.203 ppm ae 00093808, 1981

ErlyLf, flow-through, / Fluazifop-butyl, 90.2% | (>0.238 ppm ai) slope = NA /Supplemental

al

Avian Data

Test species, age or size, test type/ test Measurement endpoint Source (MRID or ACC)/
material, % ai Study Classification
Mallard duck (Anas platvrhynchos), NR, LDs, >4270 mg/kg-bw ae (>5000 00131457, 1982 /Acceptable
oral, / Fluazifop-butyl, 93.4% ai mg/kg-bw ai) slope = NA
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Test species, age ar size, test type/ test
material, % ai

Measurement endpoint

Source (MRID or ACC)/
Study Classification

Mallard duck (Anas platyrhynchos), 16
WKS, oral, / Fluazifop-P-butvl, 95.8% ai

LDz >3013 mg/kp ae (3528 mg/kg
ai) slope = N.R.

40829201, 1983 /Acceptable

Mallard duck {Anas platyriynchos), 15 D,
dietary, / Flnazifop-butyl, 99.6% ai

8 D 1.Csp >21348 ppm ae (>23000
ppm ai) slopc — NA

00087481, 1980
/Supplemental

Mallard duck {Anas platyrhynchos), 9 1D,
dietary, / Finazifop-P-butyl, 95% ai

8 D LC5, =4142 ppm ae (4850 ppm
ai) slope = N.R.

00087481, 1987 /Acceptable

Ring-nceked pheasant (Phasianus
eolchicus), 13 D, dietary, / Fluazifop-butyl
(Dicldrin), 99.6% ai

8 D LCsy ppm ae (20768 ppm ai)
slope = NA

00087482, 1982 /Acceptable

Bobwhite quail (Celinus virginianus), 11
D, dietary, / Fluazifop-P-butyl, 89.09% ai

& DD LCsp 4466 ppm ae (>5230 ppm
ai) slope — NLA.

40851401, 1985 /Acceptable

Bobwhite quail (Colinus virginianus), 11
D, dietary, / Fluazitop-p-butyl, 95.8% ai

8 13 [.Csp »4466 ppm ae (3230 ppm
ai} slope = N.A.

40859401, 1985 /Acceptable

Bobwhite quail (Colinus virginianus),
ErlyLf, reproductive study, / Fluazitop-
butyl, 99.6% ai

31 Wk NOAEL >43 ppm ae (=50
ppm ai} siope = NA

00093802, 1981
/Supplemental

Mallard duck (Aras platyrhynchos),
ErlyLf, reproductive study, / Fluazifop-
butyl, 95.6% at

23 Wk LOEL >43 ppm ae {=50 ppm
ai) slope — NA

00093801, 1981
/Supplemental

Mammalian Data: From Fluazifop-P-butyl: Revised HED Chapter of the Tolerance
Recassessment Eligibility Document (TRED). PC Code: 122809, Case # 2285,
DP Barcode: D291903. 2004

Acute Studies with Fluazifop-butyl (PC 122805)
Gaidetine No./ Study Type MRID No. Results Toxicity
Category
§70.1100 00162439 1.D3p — 1940 mg/'ky (males) = 1193- I
Acuie oral toxicity/rats {1983) 2758 mg/kg
(PPO09; 67.2%) LDs, = 2653 mg'kg (females) + 1764~
3625 mg'kg
870.1200 Acute dermal 00162439 LD > 2mL/kg (males and females) or 111
toxicity/rabbits (1983) approximately 2000 mg/kg
(PPO09; 97.2%) .
870.1300 Acute inhalation 46082901, 1Cs > 2.3 mg/L for 43% with a Ji3|
toxicity/rats same as particle size <5 um
(PPO0Y; 97%) 79/ISK034/387 41563701 LCsy >4.37 mg/l. for 83% with a
(1979) particle size <10 pm
870.2400 Acute eye irritation/rabbit 00088RSS Non-irritating v
(PPO09; 93.3%) 79/ILK9/068 {1979)
870.2500 Acutc dermal 00088833 Mild crythema at 72 hours v
irritation/rabbit {19793
(PPO09; 93.3%) 791LK8/056
870.2600 Skin sensitization/GP DODREES4 Not a dermal sensitizer
{PPO0Y; 99.6%) 80/ILK026/349 {1980)
18()
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Acute Studies with Fluazifop-P-butyl (PC 122809)

Guideline No./ Study Tvpe MRID No. Results Toxicity
Category
870.1100 Acute oral toxicity/rats 00162440 LDs, = 3680 mg/kg for males rats HI
(PPOO5; 93.7% & 86.3% ) {1984) LDs, = 2451 mg/kg for female rats '
111
870.1200 Acute dermal 00162440 LDy, > 2600 mg/kg or >1.73 mL/kg I1I
toxicity/rabbits (1984)
(PPOO5; 93.7% & 86.3%) _
§70.1300 Acute inhalation ® 41917904 LCs > 1.7 mg/L I
toxicity/rats (1991}
(PP0O05; 24.6%) CTL/P/3331
870.2400 Acute eye irritation/rabbit 00162441 Mild irritation, cleared within 3 days v
(PP0O05; 86.3%) CTL/P/856 {1983)
870.2500 Acute dermal 00162441 Slight irritation, cleared within 72 v
irritation/rabbit (1983) hours
(PPO0S; 86.3%) CTL/P/856 _
870.2600 Skin sensitization/GP 00162441 Not a skin sensitizer
(PPO0S; 99.6%) 8O/ILK026/349 (1983)

® This study was conducted with a mixture of 24.6% fluazifop-P-butyl and 7.0% fenoxyprop-P-ethyl, however, the concentration
fluaxzifop-P-buty] in the inhalation chamber was determined to be 1.7 mg/L. PPOO9 was used to indicate the technical grade of
fluazifop-butyl. PPOOS was used to indicate the technical grade of fluazifop-P-butyl.

Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity
Profile on Fluazifop-butyl [FB] and Fluazifop-P-butyl [FPB].

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses
870.3100 00093820 (1980) NOAEL=0.7 mg'kg/day
90-Day oral toxicity Acceptable/guideline LOAEL=7.1 mg/kg/day based on liver and kidney
(rat) with FB 0, 10, 100, 2000 ppm histopathology.
M:0,0.7,7.1, 144.5
mg/kg/day
F;0,0.8,8.0,161.9
mg/'kg/day
870.3100 46158402 (1985) NOAEL=0.5 mg/kg/day
90-Day oral toxicity Acceptable/guideline LOAEL~5 mg/kg/day based on decreased spleen weight and
(rat) with FPB 0, 10, 100, 2000 ppm decreased hematological parameters in males. Dose related
—F:0,0.5, 5, 100 testicular weight decrement and cholesterol depression were
mg'kg/day also seen.
£70.3150 00093821 (1980} NOAEL = 25 mg/kg/day
90-Day oral toxicity Acceptable/guideline LOAEL = 125/250 mg/kg/day based on multiple pathologies
(dog) with FB 0, 5,25,125/250 in 3 dogs (2 males and 1 female) killed at 1 month dosed at
mg/kg/day 250 mg/kg/day. Also seen were body weight loss gut
lesions, severe eye lesions and hepatotoxicity. In remaining
swrviving dogs dosed at 125 mg/kg/day , mild to equivocal
liver lesions were seen.
870.3150 46082902 (2001) NOAEL = M/F: 78.3/79.0 mg/kg/day




Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity
Profile on Fluazifop-butyl [FB] and Fluazifop-P-butyl [FPB].

Guideline No./ MRID No. (year)/ Results
Study Type Classification Deoses _
90-Day oral toxicity Acceptable/guideline LOAEL = M/F: 291.9/319.6 mg/kg/day based on decreased
(hamster) with FPB Males: 0, 19.5, 78.3 or | body weight/body weight gain and food efficiency in males
291.9 mg/kg/day and evidence of liver toxicity; centrilobular eosmophthaf’loss
Females: 0, 19.8, 79.0 or | of glycogen in males and females.
319.6 mg/kg/day
870.3200 00093819 (1980) NOAEL = 100 mg/kg/day :
21/28-Day dermal Acceptable/guideline LOAEL = 500 mg/kg/day based on death in 1 male and at
toxicity (rabbit) with 0, 100, 500, 2000 2000 mg/kg/day, death 4 males and 5 females, posmbiy due
B mg/kg/day to kidney failure.
870.3250 Not required
80-Day dermal

toxicity (species)

870.3465
90-Day inhalation
toxicity (species)

Not required.

Maternal NOAEL = 200 mg/kg/day

§70.3700a 0008857, 62067047
Prenatal {1981} LOAEL = None based on maternal weight decrement due to
developmental in Acceptable/guideline gravid uterine weight decrement, -
{Sprague Dawley 0, 10, 50, 200 mg/kg/day Developmental NOAEL=pone
rats) with FB LOAEL=10 mg/kg/day based on delayed ossification,
Malformations NOAEL = 50 mg/kg/day
LOAEL = 200 mg/kg/day based on diaphragmatic hernia.
870.3700a COGRRSSE, 92067048, Maternal NOAFEI =200 mg/kg/day. -
Developmental 92967020 (1981) LOAEL~None based on maternal weight decrement
toxicity (Sprague Acceptable/guideline partially explained by gravid urine weight dectement.
Dawley rat) with FB ¢, 1.0, 5.0, 10, 206G Developmental NOAEL=1 mg/kg/day:
mg/kg/day with FB LOAFI =5 mg/kg/day based on fetal weight decrement and
increased incidence of small fetuses and de[ayed
' ossification.
Malformations NOAEL= 10 mgfkgfday
LOAEL=200 mg/kg/day based on increased mc:dcnce of
diaphragmatic hernia.
870.3700a 46158401 (1951) Maternal NOAEL=20 mg/kg/day
Developmental Acceptable/guideline LOAEL=300 mg/kg/day based on body wmght gain
toxicity (Wistar rats} 0, 0.5, 1.0, 20, 300 decrement.
with FPB mg/kg/day Developmental NOAEL=1.0 mg/kg/ day
LOAEL=20 mg/kg/day based on delayed ossification in
skull bones, cervical arches and centrum in fetuses and
litters and delayed ossification in the manus and pes.
870.3700a 46082903 (1989) Maternal NOAEL=100 mg/kg/day
Developmentat Acceptable/guideline LOAEL= None based no matemal toxicity.
Toxicity (Wis{ar rats) Developmental NOAE]=2.0 mg}kgfday
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Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity
Profile on Fluazifop-butyl [FB] and Fluazifop-P-butyl [FPB].

Gaideline No./ MRID No. (year)/ Results
Study Type Classification /Doses
with FPB 0, 2, 5 or 100 mg/kg/day LOAEL=5.0 mg/kg/day based on based on dose related
delayed ossification in skull bones [occipital and parietal] in
fetuses and litters,
870.3700a 46082013 (1990) Maternal NOAFL=100 mg/kg/day
Developmental Acceptable/guideline LOAEI~ None based on no toxic effects
Toxicity {Wistar rats} 0,2.0,5.0, 100 Developmental NOAEL=2.0 mg/kg/day
with FPB mg/ke/day LOAEL~5.0 mg/kg/day based on delayed ossification in
skull bones, sternebrae bipartite, sternebrae and calcenum
unossifided in fetuses and litters.

The overall conclusions based on a weight of evidence on the five studies of developmental toxicity in the rat
were a NOAEL/LOAEL = 2.0/5.0 mg/kg/day based on fetal weight decrement and delayed ossification,

Maternal NOAEL=30 mg/kg/day

870.3700b 00088856, 92067049,
Developmental 92067021 (1981) LOAEL=%0 mg/kg/day based on abortiohs.
toxicity (NZW Acceptable/guideline Developmental NOAEL=30 mg/kg/day
LOAEL-9%0 mg/kg/day based on nominal increases in

rabbit) with FB @, 10, 30, 90 mg/kg/day
delaved ossification, total litter loss, abortions, sniall fetuses,

cloudy eyes all above mean or range of historical controls

Maternat NOAEL~10 mg/kg/day

870.3700b 46082904 (1593)
Developmental Acceptable/guideline LOAF1~50 mg/kg/day based death, abortions and body
toxicity (NZW 0, 2, 10, 50 mg/kg/day weight loss :
rabbits) with FPB Developmental NOAEL=10 mg/kg/day
: LOAEIL=50 mg/kg/day based on increased incidence of 13™
rib and delayed ossification in sternebrae 2,
870.3800 00088859, 92067050 Parental/Systemic NOAEL = M/F (.74/7.1 mg/kg/day
Reproduction and (1981) LOAEL = M/F 5.8/ 21.7 mg/kg/day based on decreased
fertility effects Acceptable/guideline spleen wit. in males & increased absolute & relative liver &
(rats) with FB 0, 10, 80, 250 ppm kidney wits. & geriatric nephropathy in females,
Offspring NOAEL = 7.1 mg/kg/day

M/F: 0/0, 0.74/0.88,
5.8/7.1,21.7/17.5 LOAEL = 21.7 mg/kg/day based on pup viability in f1 and
mg/'kg/day 2 pups during lactational day 1, 4, 11, 18 & 25 and

decreased f2 pup weight on lactational day 25,
Reproductive NOAEL = M/F 0.74/0.88mg/kg/day
LOAEL = M/F 5.8/7.1 mg/kg/day based on decreased abs. &
rel testes & epididymal weight and in females decreased
pituitary & uterine weights. Sperm counts not
available. :

Conchusions on the 2-generation stidy on reproduction in the Sprague Dawley rat: The cause of the dose related
testes wt decrease in the PO and F1 generations has not been demonstrated, but no sperm counts, morphology,
motility have been conducted to date. Extensive short term studies on testes weight, testes histopathalogy, and

endocrine effects (MRID# 46082911, 46082016, 46082917 46082920 & 46082920, see table 4.1d} failed to find

the reason for the testes weight decrement in the rat and hamster. However, since the most sensitive tests for
effects on sperm were not conducted {sperm count, motility and morphology as indicated in the 1996 guidelines),
it is concluded that testes weight decrement from possible decrements in sperm seen in the rat reproduction and
the chronic study in hamsters have not been adequately eliminated. The histology on the testes does not support
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Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity
Profile on Fluazifop-butyl |FB] and Fluazifop-P-butyl [FPB].

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses
an effect, but histology is insufficiently sensitive to detect an slight effect.
870.4100a 870.4300 satisfies the
Chronic toxicity requirement
(rats)
870.4100b 00131462, 00131463, NOAEL ~ 5 mg/kg/day
Chronic toxicity 92067018 (1982) LOAEL == 25 mg/kg/day based on marginally increased
{dog) with FB " Acceptable/guideline incidence adrenal fatly vacuolation & increased incidence of
0, 5, 25,125 mg/kg/day | thymic involution and at 125 mg/kg/day death of 4/6 males
and 2/6 females, cye, gastrointestinal tract lesions, adrenal
and bone marrow pathology & thymic involution.
270.4200 4534501, 46082905 NOAEL =M/F 12.5/12.1 mg/kg/day
Carcinogenicity (2001) LOAEL - 47.5/45.5 mg/kg/day based on based on increased
(hamster) with FPB Acceptable/guideline imcidence of males with reduced sperm, testicular
0, 0, 200, 750, 3000 ppm degeneration, eye cataract changes, liver inflamation and
M:0,0,12.5, 474, gall stones and in females, increased incidence of ovarian
193.6 mg/kg/day ¥: 0, 0, stroma cell/sex chord hyperplasia.
12.1,45.5, 1814 No evidence of carcinogenicity
mg/kg/day
870.4300 41563703 (1985) NOAEL =M/F 0.51/5.2 mg/kg/day
Chronic/Carcinogeni Acceptable/guideline LOAEL =M/F 4.15/16.0 mg/kg/day based on increased
city 0, 2,10, 80, 250 ppm mortality & nephropathy exacerbated by respiratbry stress,
{(rat) with FB M: ¢, 0.10,0.51, 4.15, and in females possible increased basal and/or
12.3 mg/kg/day ' follicular/luteal cysts. '
F:0,0.13,0.65,5.2, No evidence of carcinogenicity
16.0 mg'kg/day
870.6100a Acute 00093818 (1981) Fluazifop-butyl exposed hens showed no evidence of
neurotoxicity in hens Acceptable/suideline delayed neurotoxicity.
with FB 0, 3750, 7500 or 15000
or 15000 mg/kg
870.6200a Not required
Acute neurotoxicity
screening battery
870.6200b Not required
Subchronic
neurotoxicity
screening battery
870.6300 Not required
Developmental
neurctoxicity
870.7485 00093822 through Fluazifop-butyl is rapidly hydrolyzed to fluazifop acid by
Mctabolism and 00093828 (1981} blood enzymes and excreted as the acid and its conjugates in
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Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity

Profile on Fluazifop-butyl [FB] and Fluazifop-P-butyl [FPB].

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses _
pharmacckinetics Acceptable/guideline the urine of males and females. Due to biliary excretion
(rats) with FB 1 mg/kg and 1000 parent compound, fluazifop acid and its conjugates are
mg/kg excreted in the feces of males at much higher proportions
than in feces of the female. Excretion was complete in 7
days, with the exception of small amounts in the fat in some
rats;
870.7600 MRID# 46082918 a human study/NG satisfies guideline
Dermal penetration 870.7600.
(human)
NG Comparative 00162445, 0012446 FB is hydrolyzed and the [S] enantiomer is converted to the

metabolism with FB
and FPB in rats

(1983) Acceptable/NG
1 mg/kg

[R} enantiomer. Whether fluazifop-butyl [RS](50:50) or
fluazifop-P-butyl {S] (9¢:10) is administered, within a hour
the hlocd contained a mixture composed of fluazifop acid in
a ratio of [R} 95% and [S1 3%. The two products behaved
similarly and reached the same equilibrium within
experimental error.

NG Plasma level
time course with FB
and FPB in rats

46082910 {1998)
Acceptable/NG

200 mg'kg

The time course of plasma levels and elimination of the acid
metabolite were similar for both fluazifop-butyl and
fluazifop-P-butyl. Plasma levels of the acid from both
isomers were much higher in males than in females, The
data support previous studies.

NG Absorption and
excretion study in
hamsters with FPB

46082923 (2002)
Acceptable/NG
0, 200, 750, 3000 ppm

The study was conducted in two phases, Phase 1- single
dose followed by 3 days of unlabeled test material and Phase
2 - 24 hour feeding of labeled test material followed by 3
day of unlabeled test material. Data were consistent with
excretion data from other species. The system appeared
" saturated, since the ratio of the 3000/200 ppm dose levels
was much lower than the ratio of respective plasma levels,

especially for males. :

NG Absorption,
excretion and tissue
retention in mice

46082925 (1992}
Acceptable/NG
1 and 150 mg/'kg

Mazle mice excreted proportionally more in feces'and less in
urine than females. Although males excreted more than
females in the feces and females excreted more than males

with FB in the urine, the difference berween males and female mice
was smaller than with male and female rats. The study
showed individual variability in excretion, similar to that
found in the rats, dog and human, although analytical
deviation may have explained part of the variation.
NG Absorption and 0093829 (1981) One dog showed delayed absorption. Excretion rate similar
excretion in dogs Acceptable/NG to females rats. No evidence of biliary excretion.
with FB 1 mp/kg :
NG Peroxasome 46082919 (1988) In vivo and in vitro peroxasome proliferation was studied in
proliferation in mice, Accepiable/NG the mouse, fat and hamster and in vitro human hepatocytes.

rats, hamsters and

0, 80, 250, 1000 or 2000

Proliferation in hepatocytes from the greatest 1o the smallest

was: mice > rats > hamster >> human. No increase in cell
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Table 4.1b Subchronic, Chronic, Developmental, Reproductive and Other Toxicity

Profile on Fluazifop-butyl [FB] and Fluazifop-P-butyl {FPB].

Guideline No./ MRID No. (year)/ Results
Study Type Classification /Doses
humans with FPB ppin replication was seen at any dose.

NG 46082916 (2001) No agonist or antagonist activity was detected for FPB or FB
Androgen/estrogen Acceptable/NG or their acid metabolites. Using recombinant yeast strains
activity with FFB & expressing human androgen receptor ar estrogen receptor,

acid; FB & acid the intrinsic androgenic, anti-androgenic, estrogenic, anti-
metabolite estrogenic activity of FPB, FB and their respective acid
metabolites have been assessed by absorbance in a
transcription assay. Positive antagonists were
hydrotamoxifen and flutamide, which induced appropriate
antagonic activity. Agonistic activity assessed by
comparison to 17B-estradiol and dibydrotestosterone;
antagonic activity was assessed by inhibition of 17pestradiol
and dihydrotestosterone activity. No agonist or antagonic
activity was found within 7 orders of magnitude (oom)
greater than the conc. of estradiol transcription, 4 oom
greater for inhibition of estradiol transcription and 6 oom for
agonistic activity of dihydrotestosterone and up to 156 uM
antagonist activity by a dose related decrease in
dihydrotestosterone-mediated androgenic activity.
NG Dermal 46082918, 46082927, Dermal absorption was 8.6% at 2 mg/person and 1.9% at
absorption in humans 4153704 (1991} 200 mg/person
with FB Acceptable/NG :
2 mg & 200 mg/person
NG Dermal 46082908 (1989) Six male humans were dermally dosed for 5 days at 20
muliidose in humans Acceptable/NG mg/person and the pharmacokinetics followed The study
with FB 20 mg was congistent with other studies in humans, dogs and
female rats. Estimated one-half-life was 12.6 to 17.3 hours,
which was much more uniform than seen in other studies.
There was 1o evidence of accumulation of the dose.
NG Oral absorption, 00131464 (1983) Metabolism was similar to the female rat and dog.
metabolism and Acceptable/NG Absorption was delayed in one man and excretion in the
excretion in men 0.07mg/kg urine was variable with no evidence of biliary excretion.

with FB
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Appendix D: Risk Quotient (RQ) Method and Levels of
Concern (LOCs)

Birds and Wild Mammals

Acute Risk Dietary bascd: LECY (ppmb) ! LCsq (ppm) 0.5
Pose based: EEC (mg/kg-bw/d) / 1.Dsy (mg/kg-bwid®)

Acute Restricted Use | Dietary based: LEC (ppm) / LCsg (ppm} ' 0.2
Dose based: EEC (mg/kg-bw/d) / F.IDs5g (mg/kg-bwid)

Acute Listed Specics | Dictary based: EEC (ppm) / LCsp (ppm) - 0.]
Dose based: EEC (me/kg-bw/d) / LDs (mg/kg-bw/d)

Chronic Risk Detary based: ELC (ppm) / NOAEC {(ppm) 1.0

Dose based: EEC {mg/kg-bw/d) / NOAEL (mg/kg-bw/d)

Aquatic Animals

Acute Risk EEC (ppm) / (LCsy (ppm) or ECsq {(ppm)) 0.5
Acute Restricted Use | EEC {ppm} / (LCsy (ppm) or ECsq (ppm)} 0.1
Acute Lisied Species | EEC (ppm) / {LCso {(ppm) or ECs; (ppm)) 0.05
Chronic Risk LEC (ppm) / NOAEC (ppm) 1.0
Terrestrial Plants and Plants Inhabiting Semi- Aquatic Areas
Acute Risk EEC (Ibs ai/A) / ECas (Ibs ai/ A) 1.0
Acute Listed Use EEC (Ibs ai’A) / (ECgs or NOAEC (Ibs ai/A)) 1.0
Agquatic Plants
Risk EEC (ppm) / ECs, {ppm) 1.0
Listed Species EEC (ppm) / (ECgs or NOAEC (ppm)) 1.0

?EEC — estimated environmental conccntration
b ppm = parts per million
* mg/kg-bwid = milligrams per kilogram of body weight per day



Appendix E: T-REX Calculations
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Appendix F: LOCATES Analysis

Species Listing by State with Use Criteria

No species were excluded
Minimum of 1 Acre.

All Medium Types Reported
Amphibian, Fish, Crustacean, Bivalve, Gastropod, Insect, Monocot, Fems
Conflcycds, Coral, Lichen
beans - dry (PR), beans - dry edible, excluding limas, beans - dry edible, excludmg limas
(irrigated), peanuts for nuts, peanuts for nuts (irrigated), soybeans for beans, soyheans
for beans (irrigated)

Alabama Taxa Critical Habitat
Fern, American hart's-tongue Threatened Fems No
{Asplenium scolopendrium var. americanum) Terrestrial :
Quillwort, Louisiana Endangered Fems No
{lsoetes louisianensis) Freshwater, Terrestrial :
Grass, Tennassee Yellow-eyed Endangered Monocot
{Xyris tennesseensis) Terrestrial :
Trillum, Relict Endangered Monocot No
(Tritium refiquum) Terrestrial
Water-planiain, Kral's Threatened Monocot No
(Sagittaria secundifolia) Freshwater :
Arizona Taxa Critical Habitat
Ladies'-tresses, Canelo Hills Endangered Manocot No
{Spiranthes delitescens} Terrestriat :
Sedge, Navajo Threatened Monocot Yes
{Carex specuicola} Terrgstriat :
California Taxa Critical Habitat
Amole, Cammatta Canyon Threatened Manocot " Yes
{Chiorogalum purpureum var. reducturn) Tetrestriat :
Amole, Purple Threatened Manocot Yes
{Chiorogaium purpureum var. purpuredm,) Terrestrial :
Bluegrass, San Bernarding Endangered Monocot No
{Poa atropurpurea) Terrestrial
Brodiaea, Thread-leaved Threatened Monocot Yes
(Brodiaga filifolia) Terrestrial :
Grass, California Orcutt Endangered Monacot No
(Orcuttia calffornica) Vemal pool, Terrestrial
Grass, Colusa Threatened Monocot No
(Neostaptia colusana) Vemal pool f
Grass, San Joaquin Valley Orcutt Threatened Monocot Yfes
{Orcuttia inasqualis) Vernal pool :
Grass, Solano Endangered Monogot Yes
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{Tuctoria mucronata}
Lity, Western

{Litium vecidentate)
Piperia, Yadon's

{Piperia yadonii)

Colorado
Ladies'-tresses, Ute
{Spiranthes diluvialis)

Connecticut
Pogonia, Small Whorted

{Isotria medeovioides)

Delaware
Pink, Swamp
(Helonias bultata}
Pogonia, Smatl Whorted
{isotria medecicides)

Florida
Torreya, Florida
{Torreya taxifolia}
Cladonia, Florida Perforate
{Ctadonia perforata)
Beargrass, Brifton's
{Nolina brittoniana}

Georgia
Torreya, Florida
{Torreya taxifolia)
Quillwort, Black-spored
{Isoetes melanospora)
Quiliwort, Mat-forming
(Iscetes tegetiformans)
Grass, Tennessee Yeollow-eyed
{Xyris tennesseensis)
Pogonia, Small Whorled

{!sotria medeoioides)
Triflien, Relict

{ Trittiurm refiquum)
Water-plantain, Kral's

(Sagittaria secunaifolia)

Hawaii

Ciellia patlida {ncn}

{Dieliia patiida)

Endangered

Endangered

Threatened

Threatenac

Threatened

Threatenad

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Threatened

Endangered

Threatened

Endangered

Vermnai pool, Terrestrial

Monocot
Terrestrial

Monocot
Terrestrial

Taxa

Monocot

Tarrestrial

Taxa
Monocot
Terrestriat

Taxa
Monocot

Terrestrial, Freshwater

Monocot
Terrastrial

Taxa
Confieyeds
Terrestrial
Lichen
Terrestrial
Monacot
Terrestrial

Taxa
Confleyeds
Terrestrial
Ferns
Vemal pool
Ferns
Vernal pool
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Frashwater

Jaxa
Fems
Terrestriat

No

Na

Critical Habitat

Ne

Critical gHabitat
No

Critical Habitat

No

No

CriticaI?Habitat

No
No

No

Critical Habitat

No
"
No

No

Critical Habitat

Yes

19]
203



Farn, Pendant Kihi {Adenophaorus periens)
{Adenophorus periens)
Bluegrass, Hawaiian
{Poa sandvicensis)
Bluegrass, Mann's (Poa mannii}
{Poa marnnii}
Hilo Ischaemum {Ischaemum byrone)
{lschaemum byrons}
Lau'shu (Panicum nithauense}
{Panicum niihauense}
Lo ulu {Pritchardia napaliensis)
{Pritchardia napaliensis}
Lo'ulu (Pritchardia viscosa)
{Fritchardia viscosa)
Mariscus pennatiformis (ncn)
{Mariscus pennatiformis)
Platanthera holochila {nen)
{Pilatanthera holochifa)
Poa siphonoglossa (ncn)
{Poa siphonoglossa}
Pu'lika'a (Cyperus trachysanthos)
{Cyperus rachysanthos)
Wahane (Pritchardia aylmer-robinsonii)
{(Prifchardia ayfmer-robinsonii}

iflinois
Orchid, Eastern Prairie Fringed
{Platanthera letcophaes)
Pogonia, Small Whorled
{lsotria medeoloides)

Indiana
Qrchid, Eastern Prairie Fringed
{Platanthera leucophaes)

lowa
Fern, American hart's-tongue
fAspienium scolopendrium var. americanum)
Orchid, Eastemn Prairie Fringed
{Platanthera leucophaea)
Orchid, Westermn Prairie Fringed
{Platanthera praeciara)

Kansas
Qrchid, Western Prairie Fringed
{Platanthera praeclara)

Maine

Orchid, Eastern Prairie Fringed
(Platanthera leucophasca)

Pogania, Small Whorted

Endangered
Endangered
Endangered
Endangered
Endangered
Endangefed
Endangered
Endangered
Endangered
Endangered
Endangered

Endangered

Threatened

Threatened

Threatened

Threatened
Threatened

Threatened

Threatened

Threatened

Threatened

Ferns
Terrestrial
Monacot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
" Maonocat
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrestrial
Monocot
Terrastriai

Taxa
Monocot
Terrestrial
Monocot
Terrestrial

-

axa
Monocot
Terrestrial

Taxa
Faerns
Terrestrial
Monacot
Terrastrial
Monecot
Terrestrial

Tax
Monocaot

Terrestrial

Taxa
Monocot
Terrestrial
Maonocot

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Mo

Criticai Habitat

Mo

No

Critical Habitat

No

Critical Habitat
No

No

No

Critical Habitat

No

Critical Habitat

No

No
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{tsotria medecloides)

Maryland
Bulrush, Northeastarn (=Barbed Bristie)
{Scirpus ancistrochaetus)
Pink, Swamp
{Helorias bullata)

Massachusetis
Pogonia, Smalt Whorled
(Isotria medeoicides)

Michigan
tris, Dwarf Lake
(Iris lacustris}
Crehid, Eastern Prairie Fringed
{Platanthera leucophasa)
Pogonia, Small Whorled
fisctria medecioides)

Minnesota
Lily, Minnesota Trout
{Eryttronium propufians)
QOrchid, Western Prairie Fringed
(Platanthera prasclara)

Mississippi
Quillwort, Louisiana
{Iscetes Jouisianensis)}

Missouri
Crchid, Western Prairte Fringed
{Platanthera praeclara)

Nebraska
Orchid, Western Prairie Fringed

{Platanthera praeciara)

New Hampshire

Pogonia, Small Whorled
{Isotria medeoloides)

New Jersey

Endangered

Threatened

Threatened

Threatened
Threatened

Threatened

Endangered

Threatened

Endangerad

Threatened

Threatened

Threatenad

Terrestrial

Taxa
Monocet

Terrestrial, Freshwater

Meonogot

Terrestrial, Freshwater

Taxa
Monocot
Terrestrial

—

axa
Monocot
Terrestrial
Menocot
Terrestriat
Monocot
Terrestrial

Taxa
Monocot

Terrestrial
Monocot

Terrestrial

Taxa
Ferns

Freshwater, Terrestrial

ad

axa
Monocot
Terrestriat

Taxa
Monocot

Terrestrial

Taxa
Monocot
Terrestrial

Taxa

Critical.Habitat
N

No

Critical Habitat
No

Critical Habitat
No

No

No

Critical Habitat

No

Critical Habitat
No

Critical Habitat
No

Critical Habitat
Np

Critical Habitat

No

Critical Habitat

193
205



Beaked-rush, Knieskern's
{Ahynchospora knieskernii)
Pink, Swamp
{Helorias bullata}
Pogania, Smait Whorled
{fsotria medeoioides)

New York

Pogonia, Small Whorled
(fsotria medeoioides)

North Carolina

Lichen, Rock Gnome

f{Gymnoderma lineare}
Arrowhead, Bunched

(Sagitiaria fascicuiata)
Irisette, White

{Sisyrinchium dichotomum)
Pink, Swamp

{Hefonias bullata)
Pogonia. Small Whorled

fisotria medecioides)
Sedge, Golden

{Carex lutea)

North Dakota

QOrchid, Western Prairie Fringed
{Platanthera pracclara)

Ohio
Mucket, Pink {Pearlymussel)
{Lampsilis abrupta)
Mussel, Clubshelt
{(Pleurobema clava)
Orchid, Eastern Prairie Fringed
{Platanthera leucophaea)}
Pogonia, Small Whorled
{Isotria medeoioides)

QOklahoma

QOrchid, Eastern Prairie Fringed
{Platanthera leucophaea)
Orghid, Western Prairie Fringed
(Platanthera praeciara}

Threatened

Threatened

Threatened

Threatened

Endangered

Endangered

Endangered

Threatened

Threatened

Endangered

Threatered

Endangered

Endangered

Threatened

Threatened

Threatenad

Monocot No

Terrestrial
) Monocot No

Terrestrial, Freshwater

Monacot No
Terrestrial

Taxa Critical Habitat

Monocot No
Terrestrial

Taxa Critical Habitat

Lichen No
Terrestrial

Monocot No
Freshwater

Monocot No
Terrestrial

Monocot No
Terrestrial, Freshwater

Monocot No
Terrestrial

Maonocot No
Terrestrial

Taxa Critical Habitat

Monocot No
Terrestrial

Taxa Critical Habitat

Bivalve No
Frashwater

Bivalve No
Freshwater

Monocot No
Terrestrial

Monocot No
Terrestrial

Taxa Critical Habitat
Threatened Monocot No
Terrestrial

Monocot No
Terrastrial
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Pennsylvania

Buirush, Northeastern {=Barbed Bristie}

{Scirpus ancistrochastus)
Pogonia, Small Whorled
{Isotria medeoloides)

Puerto Rico
Fern, Elaphoglossum serpens
(Elaphogfossum serpens)
Fern, Thelypteris inabonensis
{Thelypteris inabonernsis}
Fem, Thelypteris yaucoensis
{Thelypteris yaucoensis)
Pelystichum calderonense (ncn)
(Polystichur caldercnense)
Tree Fern, Effin
{Cyathea dryvpteroides)
Aristida chaseag (nen)
{Aristida chaseae;}
tepanthes eltorensis (nen)
{Lepanthes elforoensis)
Manaca, palma de
(Calyptronoma rivalis}
Pelos def Diablo
fAristida portoricensis)

South Carolina
Quittwort, Biack-spored

{lsoetes melfanospora)
Lichen, Rock Gnome

{Gymnoderma lineare)
Arrowhead, Bunched

{Sagittaria fasciculata)
lrisette, White

{Sigyrinchium dichotemum)
Pink, Swamp

(Helonias buliata)
Paogonia, Small Whorted

{Isctria medeoinides)
Triflivm, Persistent

{Triflium persistens)
Trillium, Relict

{Trilfium religuum}

South Dakota

Orchid, Western Prairie Fringed
{Platanthera praeciara)

Endangered

Threatened

Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Threatened

Endangered

Endangered
Endangered
Endangered
Endangered
Threatened

Threatened

Endangerad

Endangsred

Threatened

Taxa
Monocot
Terrestrial, Freshwater
Monocot
Terrestrial

Taxa
Fams
Terrestriat
Femns
Terrestriat
Ferns
Terrestrial
Ferns
Terrestrial
Fems
Terrestrial
Monocot
Terrestrial
Menocot
Terrestrial
Menocot
Terrestrial
Monocot
Terrestrial

Taxa
Fems

Vernat poot
Lichen
Terrestriat
Monocot
Freshwater
Monocot
Terrestriat
Monocot
Temrestrial, Freshwater
Monocot
Terrestrial
Monocot
Terrastrial
Monacot
Terrestrial

Taxa
Mongcot
Terrestrial

Critical Habitat

No

No

Critical Habitat
No

NG
o
No
o

No

Critica Habitat
No

Nb
No
No

No

Critical Habitat
Ne

195
207



Tennessee
Fern, American hart's-tongue
{Asplenium scolopendrium var. americanum)
Lichen, Rock Gnome
{Gymnoderma flinsare)
Grass, Tennessee Yelow-eyed
{Xyris tennesseensis)
Pogenia, Smalt Whorled
{Isctria medeolsides)

Texas
Ladies'-tresses, Navasota
{Spiranthes parksii}
Wild-rice, Texas
{Zizania texana}

Utah

Ladies'-tresses, Ute

{Spiranthes diluvialis}
Sedge, Navajo
{Carex specticola)

Virginia

Bulrush, Northeastern (=Barbed Bristle)
(Scirpus ancistrochaetus}

Orchid, Eastern Prairie Fringed
(Platanthera leucophaea)

Pink, Swamp
{Helonias buffata)

Pogonia, Small Whorled
{Isotria medeoloidas}

West Virginia
Bulrush, Northeastern (=Barbed Bristle)
{Scirpus ancistrochastus}

Wisconsin
Iris, Dwarf Lake
{Iris lacustris)
Qrchig, Eastem Prairie Fringed
{Platanthera leucophasa)

No species were selected for exclusion.
8/6/2008 12:51:19 PM Ver. 2.10.3

Threatened

Endangered

Endangered

Threateneg

Endangered

Endangered

Threatsned

Threatened

Endangered

Threatened

Threatened

Threatened

Endangerad

Threatened

Threatened

Jaxa
Ferns
Terrestrial
Lichen
Terrestrial
Monocot
Terrestrial
Monoceot
Terrestrial

Taxa
Monocot

Terrestrial
Monocot

Freshwater

Taxa
Monoecot

Terrestrial
Monocot

Terrestrial

Taxa

Monocot

Terrestrial, Freshwater

Monogot
Terrestrial
Monoeoot

Tarresirial, Freshwater

Maonocat
Terrestriat

Taxa
Monocot

Terrestrial, Freshwater

Taxa

Monocot
Terrestrial

Menacot
Terrestrial

Critical Habitat

No
No
No

Na

Critical Habitat
No

Yes

Critical Habitat
No

Yes

Critical. Habitat

No
No
No

No

Critical Habitat

No

Critical Habitat

No

MNo

Dispersed species included in report.
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